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The  Cobra  50XLR  CB  has  it  all. 
AM/FM  Stereo.  Cassette.  And 
CB.  All  in  one  compact  unit.  All 
engineered  to  bring  you  the  same 
loud  and  clear  sound  Cobra  is 
famous  for. 

The  remote  mike  houses  the 
channel  selector,  squelch  control, 
and  channel  indicator.  So  all  you 
need  for  talking  CB  is  right  there  in 
your  hand.  The  cassette  player  fea¬ 
tures  through  the  dial  loading  and 
four-way  fader  control. 

Because  they're  only  five  inches 
deep,  there's  a  Cobra  in-dash  radio 
to  fit  almost  any  car  with  little  or  no 
modification  to  the  dash.  This 
feature,  plus  the  step-by-step 
Installation  Manual  and  Universal 


Installation  Kit  makes  them  the 
easiest  in-dash  radios  to  install.  And 
our  Nationwide  network  of  Author¬ 
ized  Service  Centers  makes  them 
the  easiest  to  service. 

There  are  four  Cobra  in-dash 
models  to  choose  from  including 
AM/FM/Stereo/8-track/CB.  But  no 
matter  which  you  choose  you  can 
be  sure  of  getting  the  best  sounding 
radio  going.  The  ultimate  car  radio. 

The  Cobra. 


Punches  through  loud  and  clear. 

Cobra  Communications  Products 

D YNASC AN  CORPORATION 

6460  W  Cortland  St,,  Chicago,  Illinois  60635 
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NEW  INVENTION 


The  new  Energaire  ionized  oxygen  generator 
will  make  a  handsome  addition  to  any  desk. 


You  need  oxygen  to  live.  You  can  live  with¬ 
out  food  for  60  days,  without  water  for  seven 
days,  but  without  oxygen,  you  won’t  make  it 
past  two  minutes. 

That  small  piece  of  fuzz  located  on  top  of  the 
cylinder  shown  above  emits  ionized  oxygen. 

You  are  already  familiar  with  ionized  oxygen 
if  you’ve  smelled  the  air  after  a  thunderstorm. 
You  feel  great,  revitalized  and  alert.  The  light¬ 
ening  from  the  storm  adds  a  small  negatively- 
charged  electron  to  each  oxygen  molecule  in  a 
process  called  ionization. 

POSITIVE  ADVANTAGES 

Ionized  oxygen  performs  several  positive 
functions.  First,  it  cleanses  the  air  by  attaching 
itself  to  anything  floating  in  the  air,  causing  it  to 
fall  to  the  ground. 

Secondly,  when  inhaled,  it  has  the  same 
effect  on  the  body  as  pure  oxygen.  It  is  ab¬ 
sorbed  quickly  by  the  lungs  and  goes  into  the 
bloodstream  making  you  feel  more  alert  and 
alive. 

The  new  space-age  product  shown  above  is 
an  oxygen  ion  generator  called  Energaire.  The 
copper  mesh  fuzz  on  top  of  the  unit  is  one  of 
the  secrets  of  the  system. 


Miracle  Fuzz 

A  new  space-age  invention  and  the  same  effect 
as  lightening  combine  to  create  the  world’s 
first  home  oxygen  regeneration  system. 


Although  it  has  no  moving  parts,  you  can 
actually  feel  a  wind  produced  from  the  fuzz. 
This  wind  is  ionized  oxygen  which  spreads  to 
fill  a  1500  cubic  foot  room  or  about  15  feet 
square. 

EFFECTS  FELT  QUICKLY 

You  will  feel  the  effects  immediately.  The 
Energaire  will  clean  your  room  of  odor-causing 
bacteria  and  stale,  musty  or  smoky  air.  Ener¬ 
gaire  will  keep  you  alert.  With  a  fresh  supply  of 
ionized  oxygen,  you  will  have  more  energy,  be 
less  fatigued,  and  you  will  sleep  better. 

Our  polluted  cities  often  deprive  us  of 
enough  oxygen  to  make  us  feel  healthy  and 
alert.  The  Energaire  solves  this  important 
problem  by  providing  a  personal  environ¬ 
ment- an  area  that  surrounds  your  body  and 
work  location  with  fresh  ionized  oxygen. 

NEW  SCIENCE 

The  oxygen  ion  generator  is  a  relatively  new 
product,  yet  its  use  in  the  home  may  make  it 
more  important  than  any  filter  system. 

The  Energaire  is  a  new  breakthrough. 
Ionized  oxygen  generators  have  been  under 
development  since  the  early  60's.  The 
Energaire,  using  the  latest  in  microelectronics, 
is  the  first  cost-efficient  system  that  produces 
over  100  times  the  ion  production  of  other 
commercial  units  that  cost  ten  times  the  cost  of 
the  Energaire. 

USED  IN  HOSPITALS 

Ionized  oxygen  creates  a  germ-free  en¬ 
vironment-proven  through  research  at  sev¬ 
eral  universities.  Hospitals  are  now  converting 
many  of  their  operating  rooms  to  ionized 
oxygen.  Among  the  hospitals  in  California  are 
Eden  Hospital  in  Castro  Valley,  Chico  Mem¬ 
orial  Hospital  in  Chico,  and  the  Valley  Medical 
Hospital  in  Fresno. 

TRY  THIS  DRAMATIC  TEST 

To  show  the  dramatic  effect  of  ionized  oxy¬ 
gen,  take  the  ion  generator,  blow  cigarette 
smoke  into  a  clear  bowl,  and  hold  the  bowl 
inverted  over  the  system.  The  smoke  will  van¬ 
ish.  The  charged  oxygen  particles  appear  to 
dissolve  the  smoke  particles,  precipitating 
them  from  the  air. 

In  a  room,  Energaire  surrounds  you  with 
these  oxygen  ions  and  cleans  and  purifies  the 
air  so  even  in  a  smoke-filled  room,  you  will  be 
breathing  dean,  country-fresh  air  all  day  long. 

DRAMATIC  LIFE  CHANGES 

Working  in  an  ionized  oxygen  environment, 
you  think  clearly,  are  more  alert,  and  your 
brain  functions  better.  In  actual  brain  wave 
tests,  there  was  an  increase  in  alpha  waves 


when  ionized  oxygen  was  used,  indicating 
greater  alertness,  deeper  relaxation,  less 
stress,  and  more  creative  brain  functioning. 

We  are  so  impressed  with  the  pleasant 
effect  of  Energaire  that  we  urge  you  to  per¬ 
sonally  test  it  yourself  in  your  home  or  office. 

Order  one  at  no  obligation.  Put  it  by  your 
desk,  in  your  bedroom,  or  in  any  room  where 
you  spend  a  great  deal  of  time.  See  if  it  doesn’t 
keep  you  alert,  feeling  better,  and  more  pro¬ 
ductive.  See  how  it  rids  your  room  of  un¬ 
pleasant  odors  and  freshens  the  air. 

SLEEP  EASIER 

At  home,  use  the  Energaire  to  control  odor- 
causing  bacteria.  Use  it  by  your  bed  and  see 
how  fresh,  country-like  air  makes  you  sleep 
easier,  deeper,  and  more  relaxed. 

You  should  notice  the  difference  within  one 
day -especially  in  a  work  environment.  But 
use  it  for  a  full  month.  Then,  if  you  do  not  feel 
better  and  totally  convinced  of  the  positive 
effects  of  ionized  oxygen,  return  your  unit  for  a 
prompt  and  courteous  refund. 

The  Energaire  is  manufactured  by  the  Ion 
Foundation,  one  of  America’s  leading  ion 
research  laboratories,  and  JS&A  is  America's 
largest  single  source  of  space-age  products. 

Service  should  never  be  required,  but  if  it  is, 
there’s  a  prompt  service-by-mail  center  as 
close  as  your  mailbox-further  assurance  that 
your  modest  investment  is  well  protected.  The 
Energaire  measures  9"  high  by  3"  in  diameter 
and  weighs  24  ounces. 

To  order  your  Energaire  ionized  oxygen 
generator,  send  $69.95  plus  $3.00  for  postage 
and  handling  (Illinois  residents,  please  add  5% 
sales  tax)  to  the  address  shown  below  or  credit 
card  buyers  may  call  our  toll-free  number 
below. 

Let  space-age  technology  revitalize  your  life 
with  the  world’s  first  home  ionized  oxygen 
generator.  Order  one  at  no  obligation,  today. 


NATIONAL 
SALES 
GROUP 


Dept.  PE  One  JS&A  Plaza 
Northbrook,  III.  60062  (312)  564-7000 

Call  TOLL-FREE  . 800  323-6400 

In  Illinois  Call . (312)  564-7000 

©JS&A  Group,  lnc.,1 978 


BEARCAT.  SCANNERS  ANNOUNCE 
AMERICA’S  ONLY  50-CHANNEL,  MICRO 
PROCESSOR  CONTROLLED  SCANNER. 
IT  SEARCHES,  STORES,  REMEMBERS 
ANDALLBUTTHINKSFORYDU. 


CRYSTAL-LESS. 

Micro  processor 
controlled  Brings  in  every 
local  frequency, 
automatically.  withoui  a  crystal, 

50  CHANNELS.  Scans  up 
to  50  channels  in  banks  ol  iQeach 
Scans  any  combination  of  banks  ai 
the  touch  of  □  button 

SEARCH/STORE  Seeks  out  and 
si  ores  up  to  6  4  active  local  public  service 
frequencies  automatically 
SEARCH/ RECALL.  Retrieves 
stored  frequencies  for  simple  en fry  into 
scan  program 

PRIORITY  CHANNEL.  Samples  a 
designated  priority  Irequency  on  channel 
1  every  two  seconds 
DIGITAL  CLOCK.  A  genuine,  LED 
quartz  crystal  digital  clock  Shows  hours 
minutes,  seconds. 

5-BAND  COVERAGE  Low.  high, 

UHF.  UHF-T  Plus  2  meter  amateur  ham 
hand,  and  other  LJHF  frequencies. 
COUNT.  Transmissions  on  each 
frequency  counted  automatically  to 
determine  which  are  most  active 

SCAN /SEARCH  LOCKOUT  a 
unique  feature  Noi  only  locks  out 
channels  while  scanning,  n  also  eliminates 
unwanted  frequencies  while  searching 


AND 

MUCH  MORE! 

Selective  Scan  Delay. 

Direct  Channel 
Seieclion.  Scan  Speed 
Control  Automatic  Squelch. 
Track  Tuning  Circuitry.  Front- 
Mounted  Speaker  Decimal 
Display  Quality  Construction 
AC/ DC.  UL  listed  FCC  Certified 


The  new  Beareaf  250, 
An  unbelievable  advancement 
in  no-crystal  scanning. 


Bearcat’s  new,  250  is  fully  synthesized 
for  punch-in  programming.  It  searches, 

stores,  and  recalls  every  bit  of  programming, 
on  a  vast,  50-channel  spectrum. 
Automatically. 

Unbelievable?  Read  and 
believe. 


INCREDIBLE,  NEW 
BEARCATBSO  SCANNER. 

LEADING  THE  WAY  TO  REAL  EXCITEMENT. 


Copyright  T9  SB  Mascg  Corporal  ton  of  Indiana 
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There’s  an  ongoing  effort  in  the  electronics  industry  to  set  up  standards  so  differ¬ 
ent  types  of  products  will  be  compatible.  As  often  as  not,  this  results  in  a  handful  of 
“standards”  for  the  same  product  type. 

As  an  example,  Japanese  manufacturers  are  pursuing  a  standard  format  for 
video  disc  players  (still  on  the  horizon).  But  RCA  and  Philips  have  their  own  incom¬ 
patible  systems.  Moreover,  there  are  a  host  of  different  systems  even  in  Japan. 

And  it  might  require  years  for  developers  and  marketers  to  effect  a  compromise  so 
that  one  system  will  be  used.  Chances  for  a  single  system  are  better  from  ‘‘Japan, 
Inc.,”  however,  than  from  U.S.  and  European  developers.  There  are  many  video 
tape  recorder  standards,  too,  which  could  be  a  contributing  reason  for  the  disap¬ 
pointing  last-quarter  sales  of  home  VCR’s. 

Even  the  famous  ‘‘S-IOO’’  computer  bus  is  not  truly  a  standardized  bus.  There 
are  variations  on  the  theme.  Proposals  to  the  IEEE  Standards  Committee  for  a  sin¬ 
gle  S-100  bus  standard,  however,  have  been  made.  Ithaca  Audio,  Ithaca,  NY,  sent 
us  a  copy  of  its  suggested  version — all  36  pages  of  it!  Included  is  a  proposal  for  16- 
bit  read/write  operations  on  the  S-100  bus,  whereby  data  in  and  data  out  are 
ganged  bi-directional  buses  during  16-bit  operation. 

In  the  TV  receiver  area,  the  FCC  on  May  19  ruled  that  all  uhf  tuners  must  limit  in¬ 
ternal  noise  level  to  1 4  dB  by  Oct.  1 , 1 979  certification  tests.  But  a  divided  FCC 
staff  hasn’t  made  it  binding  on  manufacturers,  with  some  members  pushing  for  a 
1 2-dB  limit  as  of  Oct.  1 , 1 982. 

In  the  audio  field,  there  are  lots  of  standards  that  should  be  established  or 
brought  up-to-date.  The  Institute  of  High  Fidelity  is  doing  just  this,  as  evidenced  by 
a  PE  article  on  new  IHF  amplifier  standards  last  month,  and  the  new  FM  standard  a 
few  years  ago.  Now  how  about  one  for  tape  recorders  and  for  transducers!  At 
some  time  in  the  near  future,  digital  audio  standards  should  be  established,  too. 
Just  one  area,  sampling  rates,  would  be  a  good  starting  place.  There’s  also  a  fine 
opportunity  at  this  early  time  to  establish  equalization  and  bias  standards  for  the 
promising  new  metal-particle  cassette  tape  formulation. 

And  in  the  CB  radio  field,  the  EIA  is  attempting  to  standardize  selective  calling 
systems. 

Some  standards  are  easier  to  effect  than  others,  of  course.  Many  are  essential 
to  doing  business,  such  as  standards  for  audio  phone  plugs  and  jacks  (ANSI/EIA- 
RS453-1 978).  Others  are  not,  so  each  manufacturer  can  continue  to  go  his  own 
way  or  frustrate  attempts  to  standardize  a  system  or  measurement  method  without 
suffering  obvious  damage. 

Having  sat  in  on  same  standards  meetings,  I  can  attest  that  getting  agreement 
from  a  group  of  people  with  competing  systems  is  not  at  all  easy.  It  requires  yeo- 
manship  work  from  technical  experts,  and  a  personal  give-and-take  that  is  easier 
said  than  done.  In  the  final  analysis,  it’s  the  marketplace  that  acts  as  the  arena  for 
action,  with  the  consumer  wielding  the  prod. 
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POPULAR  ELECTRONICS 


With  technology  so  advanced, 
Concept  so  remarkable, 
Operation  so  utterly  simple, 

Cost  so  incredibly  low. 

The  PET  has  given  rise  to  a  brand  new  era. 
The  Age  of  the  Personal  Computer 


HIGH  SPEED  PRINTER 
ACCESSORY 


FEATURING  AN  IEEE-488  BUS 


Immediate  Delivery 


Totally  Integrated,  Entirely  Self-Contained 

THE  PET 

PERSONAL  COMPUTER 


THE  PET  has  become  the  standard  for  the  persona!  com¬ 
puter  industry.  Consumer  and  business  publications  have 
lauded  its  discovery.  POPULAR  SCIENCE  and  PLAYBOY 
have  given  specie!  tribute  to  the  "mind-boggling' *  PET. 

IN  A  LEAGUE  WITH  IBM,  HP 
AND  WANG  MINICOMPUTERS 

THE  PET  is  a  minicomputer  and  should  not  be  confused  with 
game  products  that  hook  up  to  household  T.V.’s.  What  sets 
it  apart  from  other  computers  is  price.  While  others  cost 
from  $11,000  to  $20,000  and  more,  THE  PET,  with  similar 
power,  costs  only  $795.00. 

Features  an  IEEE-488  Bus --like  HP's  mini  and  full  size 
computers.  This  standard  data  and  control  channel  permits 
direct  connection  to  many  peripherals.  Over  1  20  pieces  of 
compatible  equipment  such  as  counters,  timers,  spectrum 
analyzers,  digital  voltmeters  and  printer  platters,  from  HP, 
Phillips,  Fluke,  andTextronix,  etc.,  are  currently  available. 
ROM  Magazine.  January  1978.  writes,  "THE  PET  comes 
out  of  the  box,  plugs  into  the  wall,  and  is  ready  to  use."  !t  is 
equipped  with  a  CRT  video  display  with  reverse  and  blink 
features,  an  alpha-numeric  keyboard  with  complete  graphics 
and  a  built-in  standard  cassette  tape  deck . 

THE  PET  has  8K  bytes  of  RAM  fuser  memory].  Optional 
equipment  permits  expansion  to  32K.  And,  it  has  1 4K  bytes 
of  ROM  (program  memory], 

THE  PET  COMMUNICATES  IN  BASIC. 

THE  EASIEST  COMPUTER  LANGUAGE 

If  THE  PET  wants  you  to  press  a  kay,  it  will  flash,  "Press 
such  and  such",  on  the  display.  You  speak  back  to  it  through 
its  full  size  73-key  keyboard. 

EXTENSIVE  CHARACTER 
ORIENTED  GRAPHICS 

The  unit  features  a  9-inch,  high  resolution,  1 000  character 
CRT.  Characters  ara  arranged  40  columns  by  25  lines  on  an 
8  x  8  matrix  for  superb  graphics. 

WHAT  IS  THE  PET  REALLY  FOR? 

It  is  the  single  most  important  teaching  device  for  any  corrv 
puter  related  subject.  It  will  entertain  the  most  sophisticated 
data  application,  or  the  simplest  inquiry/response  assign¬ 
ment.  IN  THE  LAB  it  handles  instrumentation,  process 
monitoring,  and  more.  A  number  of  Fortune  500  companies 
have  already  mada  it  an  integral  part  of  their  lab  and  general 
office  system. 


As  a  BUSINESS  TOOL  it  will;  Maintain  ledgers.  Keep  payroll 
records.  Create  P  &  L's.  Control  inventory.  Store  and 
analyze  sales  data,  Draw  bar  graphs.  Issue  invoices.  Hook  up 
to  on-line  computer  system.  At-HOME  it  will;  Compute  state 
and  federal  tax  returns.  Make  heat  and  insulation  analyses. 
Keep  Christmas  lists.  Keep  checkbook  and  finances  up  to 
date.  A  variety  of  games,  from  Blackiack  to  Galaxy,  is  cur¬ 
rently  available. 


Blackjack  Teaching  Trigonometry 


HIGH  SPEED  PET  PRINTER] 


This  powerlul  word  processor  prints  hardcopies,  invoices, 
computer  correspondence.  Faster  than  an  IBM  Selectric, 
THE  PET  Printer  delivers  60  characters  per  second  at  a  sus¬ 
tained  rate  -  with  upper  and  lower  case  capability. 
Characters  are  ane-Bighth  inch  tall  and  are  printed  in  a  7  x  8 
dot  matrix.  ThB  printer  uses  a  standard  BY*"  wide  paper 
roll.  And,  it  is  only  $695.00 
PERIPHERAL  SECOND  CASSETTE 
This  optional  component  expends  storage  and  increases 
flexibility.  Only  $99.95. 

MILES  OF  SOFTWARE 

Many  programs  are  available  now,  including,  "BASIC  BASIC" 
which  shows  how  to  write  a  program.  You  can  develop  your 
own  programs  tn  meet  personal  requirements. 


TECHNICAL  SPECIFICATIONS 

MEMORY 

Random  Access  Memory  (user  memory);  8K  internal, 
expandable  to  32K  bytes 

Read  Only  Memory  (operating  system  resident  in  the 
computer);  14K  bytes 

8K-BASIC  interpreter  program,  4K-0perating  system, 
lK-Diagnostic  routine 
lK-Machine  language  monitor 

VIDEO  DISPLAY  UNIT 

9"  enclosed,  black  &  white,  high  resolution  CRT 

1000  character  display,  arranged  40  columns  by  25  lines 

8  x  8  dot  matrix  for  characters  and  continuous  graphics 

Automatic  scrolling  from  bottom  of  screen 

Winking  cursor  with  full  motion  control 

Reverse  field  on  all  characters 

64  standard  ASCII  characters;  64  graphic  characters 

KEYBOARD 

9 Vi"  wide  x  3"  deep;  73  keys 

All  64  ASCI!  characters  available  without  shift. 

Calculator  style  numeric  key  pad 
All  64  graphic  and  reverse  fiefd  characters  accessible 
from  keyboard  (with  shift) 

Screen  Control:  Clear  and  erase 
Editing:  Character  insertion  and  deletion 

CASSETTE  STORAGE 

Fast  Commodore  designed  redundant-recording  scheme, 
assuring  reliable  data  recovery 


Cassette  drive  modified  by  Commodore  for  much  higher 
reliability  of  recording  and  record  retention 
High  noise  immunity,  error  detection,  and  correction 
Uses  standard  audio  cassette  tapes 
Tape  files,  named 
OPERATING  SYSTEM 

Supports  multiple  languages  (BASIC  resident) 

Machine  language  accessibility 
File  management  in  operating  system 
Cursor  control,  reverse  field,  and  graphics  under  simple 
BASIC  control 

Cassette  file  management  from  BASIC 
True  random  number  generation  or  pseudo 
random  sequence 

INPUT/OUTPUT 

All  other  I/O  supported  through  IEEE-488  instrument 
interface  for  peripherals 

I/O  automatically  managed  by  operating  system  software 
Single  character  I/O  with  GET  command 
Easy  screen  line-edit  capability 

Flexible  I/O  structure  for  BASIC  expansion  with  peripherals 

BASIC  INTERPRETER 

8K  BASIC;  20%  faster  than  most  other  8K  BASICS 

Upward  expansion  from  BASIC  language 

Strings,  integers,  multiple  dimension  arrays 

10  significant  digits;  floating  point 

Direct  memory  access:  PEEK  and  POKE  commands 

DIMENSIONS 

16”  wide;  18‘/2”  deep;  14”  high.  Weight:  44  lbs. 


GAME  PROGRAMS  ARE  $9.95  EACH: 

□  Blackjack  □  Draw  Poker  □  Galaxy  Games 

□  Space  Flight  □  Target  Bong,  Off-The-Wall 

□  Lunar  Lander,  Wumpus,  Rotate.  Tic-Tac-Toe 

□  Osero,  Reverse  □  Spacetrek  □  Kingdom 
PROGRAMS  AT  $  14.95  EACH: 

LI  Mortgage  Analysis 
PI  Diet  Planner  and  Biorhythm 

□  Basic  Basic-by  Lodewyck  and  James 
PROGRAMS  AT  $24.95  EACH: 

□  Basic  Investment  Analysis-loans,  annuities,  return 
on  regular  and  irregular  sequences  of  payments , 
calendar  calculations 

n  Stock  Portfolio  Recordkeeping  and  Analysis- 

keeps  track  of  buys,  sells,  and  dividends,  Calculates 
current  value,  rates  of  return 

□  Checkbook  Recordkeeping  and  Analysis-keeps 
track  of  checks  and  deposits.  Analyzes  expenses 
by  date  and  type 

PROGRAMS  AT  $29.95  EACH: 

D  Basic  Math  Package-matrix  addition,  multiplication, 
determinants  and  inverses  to  1 6  x  1 6,  solution  of 
simultaneous  linear  equations,  vector  and  plane  geometry 
calculations,  integration  by  trapezoidal,  Simpsoasrule 
or  Gaussian  quadrature,  differentiation 
"  i  Basic  Statistics  Package-mean,  median,  variance,  stan¬ 
dard  deviation,  skewness,  kurtosis,  frequency  distribution, 
linear  regression,  T-tests,  correlation  analyses 

FREE  ORIENTATION  PACKAGE 

Your  PET  comes  complete  with  two  programs  and  an  easy- 
to-follow  instruction  manual.  By  working  through  the  routines 
you  will  quickly  discover  how  easy  it  is  to  gain  command  of 
your  personal  computer. 

SERVICE  WORLDWIDE 

Because  your  PET  is  self-contained  and  compact,  profes¬ 
sional  factory  service  is  never  far  away.  If  major  service  is  re¬ 
quired,  the  unit  can  simply  be  returned  by  UPS  to  an 
authorized  Commodore  PET  clinic. 


To  order  your  PET  send  check  or  money  order  for  $795.00 
plus  $20.00  for  shipping  and  insurance.  To  order  the  PET 
Printer,  add  $695.00  \  plus  $12.00  for  shipping  and  in¬ 
surance.  The  Second  Cassette  is  $99.95.  No  shipping  and 
insurance  charges  are  required  when  ordering  a  second 
cassette  or  programs  with  your  PET.  Credit  card  orders  are 
invited  to  call  our  toll  free  number  below.  Orders  will  be 
accepted  on  our  TELEX,  No.  25-5268, 

Use  THE  PET  for  30  days  with  no  obligation.  If,  for  any 
reason,  you  are  not  satisfied,  return  it  for  a  prompt  and 
courteous  refund.  Q|)Q[|{  DIRECT 

CREDIT  CARD  ORDERS  CALL  TOLL  FREE 


800-323-2272 


ILLINOIS  RESIDENTS  CALL:  312-595-0461 
TELEX  ORDERS:  25-5268 


Order  your  PET,  Printer  Accessory,  Second  Cassette 
and  Programs  from  Contemporary  Marketing  at: 


790  MAPLE  LANE  DEPT.  PE-10 
BENSENVILLE,  IIIINOIS  60106 


OCTOBER  1978 


CIRCLE  NO  12  ON  FREE  INFORMATION  CARD 


5 


Letters 


AUDIO  COMPANDER 
ENHANCES  RECORDING 

I  have  always  prided  myself  on  making  the 
fullest  possible  use  of  my  home  tape  record¬ 
er.  But  with  the  addition  of  the  'Audio  Com* 
pander11  (November  1977)  to  my  taping  sys¬ 
tem,  1  discovered  that  l  had  fallen  short  of  my 
goal  !  found  that  the  Audio  Compander's 
ability  to  accommodate  a  wide  range  of  levels 
obviates  the  need  to  "pot  up  and  down/1  One 
of  the  simplest  and  most  dramatic  rewards  is 
realized  when  using  the  compander  with  a 
simple  cassette  deck  and  a  stereo  system 
But  recording  from  discs  or  ofMhe-air  FM 
programs  is  not  enough  of  a  challenge. 

One  way  to  demonstrate  the  dynamic 
range  and  noise -reduction  properties  of  the 
compander  is  to  make  a  recording  of  at  least 
a  couple  of  people  placed  around  a  room, 
with  one  person  very  far  from  and  another 
very  close  l o  the  microphone.  If  you  can  then 
arrange  to  A-B  compare  the  recording  with 
and  without  the  Audio  Compander,  you  will 
immediately  hear  the  superiority  of  the  re¬ 
cording  with  the  compander,  — David  J.  Mati- 
naric .  Pittsburgh,  PA , 

PATENT  INFRINGEMENT  POSSIBILITY 

With  reference  to  "  Experiments  With  Pro¬ 
grammable  Logic  Arrays"  (June  1978).  I 
would  like  to  inform  your  readers  of  possible 
patent  infringement  if  the  circuit  described  in 
the  article  is  used  commercially,  A  very  simi¬ 
lar  circuit  forms  the  basis  of  the  waveform 
control  circuitry  used  in  our  new  digital  poly¬ 
phonic  synthesizer  thal  can  generate  a  virtu¬ 
ally  unlimited  spectrum  of  waveshapes,  with 
variable  resolution  (16  to  4096  points),  up  to 
2  MHz.  Our  American  patent  has  been  pend¬ 
ing  since  April  1977. 

It  may  also  be  of  interest  to  readers  who 
build  this  project  that  Inexpensive  8223  pro¬ 
grammable  read-only  memory  chips  can  be 
used  as  an  alternative  to  the  PLA  and  (C4 
through  IC6,  Of  course,  the  8223  PROM's 
must  be  connected  to  a  +  5-volt  source 
through  R1.  — Charles  D,  Kellner ,  Director, 
RiSD,  Synfaurr.  tnc¥l  Salem,  OR. 

TWO-SIDED  COIN 

I  wish  to  thank  Popular  Electronics  tor 
the  Operation  Assist  column.  I  have  received 
several  replies  to  my  request  for  a  schematic 
diagram. — John  H.  Taytor,  Gten  Mills.  PA 

As  a  long-time  reader  of  Popular  Elec¬ 
tronics,  I  am  always  on  the  lookout  for 
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someone  in  the  Operation  Assist  column  to 
whom  I  might  be  of  some  help.  Having  of¬ 
fered  to  help  several  individuals  who  were 
listed  in  the  column  and  receiving  not  even 
one  thank  you."  I've  become  disillusioned 
— C.A  Harvey  >  Sturbridge,  MA. 

We're  sure  that  anyone  aided  in  this  man¬ 
ner  appreciates  itr  but  it  would  be  a  nice  ges¬ 
ture  to  send  a  ‘thank  you "  note. — Pd. 

PART  AVAILABILITY 

Popular  Electronics  readers  interested 
in  building  the  project  in  Listen  to  a  New 
World  of  Sounds  With  Ultrasonic  Detector" 
(July  1978)  may  have  trouble  finding  a  source 
for  the  TBA231  dual  operational  amplifier 
specified  for  ICt.  If  so.  (in  Canada  and  U  S.) 
they  can  obtain  it  from  us  for  $3 .50  postpaid, 
— D.  Rosf,  Northern  Bear  Electronics.  Box 
7260,  Saskatoon ,  Saskatchewan,  S7K4J2, 
Canada , 

CB  SIDEBANDERS'  REBUTTALS 

l  greatly  enioyed  your  coverage  of  a  side¬ 
band  CB  club  meeting  in  the  July  1978  issue 
(CB  Scene).  However,  so  as  not  to  give  the 
general  public  the  wrong  impression,  l  feel  I 
must  present  some  of  my  own  observations. 
First h  the  failure  to  use  official  FCC  caN  signs 
must  be  a  local  phenomenon  because  practi¬ 
cally  all  sidebanders  I  hear  give  call  signs  to 
begin  and  end  a  transmission.  Secondly,  the 
use  of  linears  is  not  nearly  as  widespread  as 
you  would  have  your  readers  believe  Except 
when  the  OX  is  really  bad,  the  average  side- 
bander  needs  no  more  than  10  to  12  watts 
PEP  to  communicate  25  to  50  miles  with  an 
inexpensive  omnidirectional  antenna 

Your  statement  about  the  five-minute  talk 
timil  also  deserves  comment.  Due  to  the  gen¬ 
eral  cooperation  wilb  slow  keying,  most  peo¬ 
ple  feel  that  as  long  as  no  one  asks  for  a 
GSK.  the  frequency  is  clear  and  they  are  not 
inconveniencing  anyone.  I  have  never  found 
a  situation  where  someone  did  not  give  way 
to  a  QSK  in  a  minute  or  so  — Jerry 
Brown ,  a505,  KAtT-5860 ,  Louisville*  KY. 

Convenience  or  pragmatism  stiff  isn't  a  val¬ 
id  reason  for  breaking  the  law.  We  re  pleased 
to  hear  that  some  if  legal  practices  cited  are 
not  spread  throughout  the  country.  —Ed. 

After  reading  the  July  1978  CB  Scene,  I  felt 
I  had  to  write  in  to  tell  you  that  I  have  been  a 
member  of  the  Whiskey  group  for  almost 
three  years  I  use  my  W  number,  first  name, 
and  license  information  number  at  the  end  of 
all  transmissions.  There  are  almost  7000 
members  in  the  Chicago-area  W  group.  I 
know  that  a  lot  of  CB'ers  on  AM  and  a  few 
even  on  SSB  operate  in  an  illegal  manner, 
but  not  me.  I  am  no  fool  —  Richard  W.  Bailey , 
W-3862,  Chicago  Area  W  Group,  Chicago, 
IL. 

MIXED  FEELINGS 

Overall,  the  February  1978  issue  of  Popu¬ 
lar  Electronics  was  good  The  hi-fi  articles 
were  excellent,  especially  the  Stereo  Scene 


on  digital  electronics  in  hi-fi.  However,  on  the 
articles  on  computers,  it  appears  that  a  read¬ 
er  must  already  know  all  there  is  to  know 
about  computers  to  understand  them.  There 
are  a  iot  of  us  who  do  not  understand  com¬ 
puter  |argonr  — Donald  D.  Capodanno,  Vin¬ 
ton,  VA. 

There  are  many  low-cost  computer  '  buzz 
word''  books  available  so  fhaf  one  may  enter 
the  field  more  smoothly.^Ed. 


IMPROVING  THE  IMPROVEMENT 

How  to  Upgrade  a  Basic  ELF  Microcom¬ 
puter'  was  a  delight  (Feb  78) .  However,  the 
usefulness  of  the  tape  out  and  tape  in  pro¬ 
grams  (Tables  l  and  \\)  would  be  greatly  im¬ 
proved  if  they  contained  a  provision  for  speci¬ 
fying  the  end  of  the  read  routine.  The  follow¬ 
ing  fix"  adds  this  feature  to  the  tape  out 
programs,  a  similar  modification  applies  to 
the  tape  in  program. 
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This  fix  will  now  permit  one  to  dump  any  con¬ 
tiguous  section  of  memory  (up  to  65K),  pro¬ 
vided  the  starling  address  and  total  number 
of  bytes  plus  one  in  hex  are  specified  The 


POPULAR  ELECTRONICS 


C2-4P 

The  Professional  Portable 
by  Ohio  Scientific 


Ohio  Scientific  now  offers  you  the  world’s 
most  powerful  portable  personal  computer 
in  both  BASIC-in-ROM  and  mini-floppy 
configurations. 

C2-4P  Mod  2  Standard  Features: 

■  Minimally  equipped  with  8K  BASIC-in-ROM,  4K  RAM, 
machine  code  monitor,  video  display  interface,  cassette 
interface  and  keyboard  with  upper  and  lower  case 
characters.  (Video  monitor  and  cassette  recorder  optional 
extras.) 

■  The  fastest  full  feature  BASIC  in  the  microcomputer 
industry. 

■  The  C2-4P  Mod  2  features  the  most  sophisticated  video 
display  in  personal  computing  with  32  rows  by  64 
columns  of  upper  case,  lower  case,  graphics  and  gaming 
characters  for  an  effective  screen  resolution  of  256  by  512 
elements. 

■  The  CPU’s  direct  screen  access,  coupled  with  its  ultra¬ 
fast  BASIC  and  high  resolution,  makes  the  C2-4P  capable 
of  spectacular  video  animation  directly  in  BASIC. 

■  The  C2-4P  features  computer  “BUS”  architecture.  It 
internally  utilizes  a  4  slot  backplane.  Two  slots  are  used 
in  the  base  machine  leaving  2  slots  open  for  expansion. 
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■  Comes  fully  assembled  and  tested.  BASIC  and 
machine  code  are  always  accessible  immediately  after 
powerup. 

■  A  new  high  density  static  RAM  board  and  two  econom¬ 
ical  minifloppy  options  give  the  C2-4P  tremendous 
expansion  capability  without  sacrificing  portability. 

The  C2-4P  offers  the  user  mainframe  performance  in  a 
portable  package.  This  performance  makes  the  C2-4P 
suitable  for  use  in  home  computing,  education,  scientific 
and  industrial  research  and  small  business  applications. 

Other  small  personal  computers  can  satisfy  the 
requirements  of  the  computer  novice,  but  no  other 
personal  portable  can  match  the  C2-4P  in  professional 
and  computer  enthusiast  applications. 

Vet  the  C2-4P  and  its  accessories  are  priced  only 
slightly  above  the  mass  marketed  “beginner”  or  “home” 
computers. 

For  more  information,  contact  your  local  Ohio 
Scientific  dealer  or  the  factory  at  (216)  562-3101. 


1333  S.  Chillicothe  Road  •  Aurora,  Ohio  44202 
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4-f  or-1  SALE ! 

Top  Quality  J.I.L.  4-in-1 
IN-DASH 

AM-FM  CAR  STEREO  with 
8-TRACK  or  CASSETTE 
PLUS  40-CHANNEL  CB  ! 

14900 

W  SUPPLY 

mmm 


From  J.I.L.  a  leader  in  car  ■ 
entertainment  centers  ...  a 
modular,  compact,  first  quality 
4-in-1  unit  at  a  price  you  might 
pay  for  a  radio  only!  Get  stereo 
high-fidelity  FM  Radio,  AM 
Radio,  8-Track  or  Cassette  and 
CB  all  for  one  low  price.  Tens  of 
thousands  sold  nationally.  Order 
while  supplies  last  ! 


D  #853/102  In  Dash  Combination  8- 
Track  Stereo.  AM/FM/Stereo  Radio  and 
40-Channel  DigitalTouch-Tuning  AM-CB. 
Features  LO/DX  switch.  Stereo  light.  8- 
track  program  lights,  C8  standby  switch, 
LED  channel  readout.  Plus  many  other 
features 

-while  supply  lasts  only . . . .  $149.00 

□  #610/102  In  Dash  Combination 
Stereo  Cassette  Player,  AM/FM  /Stereo 
Radio  and  40-Channel  Digital  Touch 
Tuning  AM-CB.  Features  cassette  eject/ 
FF  button,  CB  selector,  CB  standby  switch 
Plus  many  other  features 

-while  supply  lasts  only . . . .  $159.00 

□  #202-SSB  Single  Sideband  40- 
Channel  CB  featuring  Digital  Touch-Tun¬ 
ing  AM-SSB  CB  for  120  effective 
channels  with  greater  clarity  and  reach.  All 
functions  right  on  the  mike.  A  top-notch 
unit.  Choose  SSB  instead  of  standard  40- 
channel  CB  with  #853  or  #610  above. 

Please  add  ......  $50.00 


ACCESSORIES 


ID  AM/FM/CB  Retractable  Antenna 
{mounts  like  reg.  car  antenna) 

List  $39.96 .  NOW  *29.95 

I  EH  5VV'  Full-tone  Coaxial  Speakers 
'  10  oz.  magnet  per  speaker. 

List  39.96  pr . NOW  *19.95  Dr. 

|  (Zl  6"x  9"  Full-tone  Coaxial  Speakers 
20  oz.  magnet  per  speaker 
•  List  *69.95  pr .  NOW  929.95  pr. 

□  Field  Strength/SWR  Meter  to  test  Ant. 

List  *29.96  . NOW  *19.95 

L  CLIP  AD  AND  ATTACH  TO  LETTER 
H  P«.  Res.  Add  6%  Sales  Tax.  ^ 

IpAUILiNc. 

I  "DISCOUNT  MAILORDER!” 

70  James  Way,  Southampton,  Pa.  1 8966 
Phone  Orders  Call  (21 5)  322-B599 


ADDRESS _ _ _ 

CITY - STATE - ZIP _ 

BankAmen’card/Visa,  Master  Charge - 
Exp. 

Card  # - Date  _ 


MSB  of  the  total  number  of  bytes  should  have 
a  nominal  value  of  01  to  prevent  the  program 
from  going  into  an  infinite  loop.  Bear  in  mind 
that  the  additional  instructions  will  affect  pro¬ 
gram  timing.  It  will  be  necessary,  therefore,  to 
adjust  the  values  of  R(2).0  and  R(3).0,  based 
on  the  system  clock,  to  reflect  the  added  tim¬ 
ing.  — Henry  H.  Tolbert ,  Tallahassee .  FL. 

TAPE  HEADS  DO  WEAR 

I  recently  read  with  interest  Craig  Stark's 
article  “Selecting  the  Best  Cassette  Tape  for 
Your  Recording  Needs"  (November  1977).  It 
was  very  informative  and  helpful.  However,  I 
was  quite  surprised  when  I  read  “A  better 
known  Cr02  disadvantage — rapid  head 
wear — is  actually  a  myth  at  cassette  speeds 
and  pressures.  Believe  it  only  when  you  find 
someone  who  has  actually  worn  out  a  cas¬ 
sette  head  using  any  kind  of  tape.” 

I  have  a  deck  that  is  one  year  and  nine 
months  old  with  a  worn  playback /record 
head  (high  density,  Permaflux)  that  makes 
listening  to  tape  intolerable.  I  would  estimate 
the  total  playing  time  of  the  deck  to  be  2500 
hours.  The  heads  have  been  cleaned  and  de¬ 
magnetized  regularly  and  it  is  not  operating  in 
a  dusty  atmosphere.  I  have  also  seen  many 
cheaper  tape  decks  with  severely  worn  tape 
heads.  So,  tape  head  wear  does  occur  and 
can  be  a  serious  problem  to  the  recordist  who 
uses  his  machine  as  often  as  I  do.  — M.  F. 
Amirault,  New  Glasgow,  Nova  Scotia,  Cana¬ 
da. 

TYPICAL  PE  READER 

From  your  March  1978  Editorial,  I’ve  con¬ 
cluded  that  I’m  atypical  Popular  Electron¬ 


ics  reader.  I'm  close  to  the  norm  in  age,  edu¬ 
cation,  and  income,  and  most  of  your  other 
survey  demographics.  So,  I’ve  decided  to  join 
your  vocal  minority  as  well.  I  would  like  to  see 
the  Amateur  Radio  column  become  a  month¬ 
ly  feature. 

Popular  Electronics  has  been  a  pio¬ 
neer  in  educating  us  in  microcomputers  and 
all  kinds  of  other  fine  things.  And  I  hope  this 
leadership  continues.  However,  I  don’t  see 
any  reason  to  scrap  the  Amateur  Radio  col¬ 
umn  in  deference  to  the  CB  service. — Mary 
M.  Cappuccili,  WB8RRG,  Toledo,  OH. 

An  Amateur  Radio  column  is  planned  to  be 
run  on  at  least  a  bimonthly  basis . — Ed. 

AUDIO  AUTO  ALARM 
NEEDS  COMPARATOR 
FOR  METER  CIRCUITS 

In  regard  to  my  article  “Audio  Alarm  Backs 
Up  Car  Warning  Lights  or  Meters”  (August,  p 
64),  it  should  be  pointed  out  that  the  circuit 
won’t  work  directly  with  most  car  metering 
systems.  In  such  cases,  a  simple  comparator 
would  have  to  be  added  so  that  its  limit  point 
could  be  set  to  indicate  a  fault  condition.  The 
comparator  output  could  go  high  or  low  at  the 
limit  point,  assuming  it  were  connected  to  the 
correct  point  in  the  circuits  as  printed.  Includ¬ 
ed  should  be  a  low-pass  filter  (20-V,  5-M-F 
electrolytic  capacitor  to  ground  and  series 
220,000-ohm  resistor)  between  the  meter 
output  and  the  comparator  input  to  provide  a 
1 -second  time  constant.  Also  the  trace  be¬ 
tween  pins  13  and  14  on  the  Autotel  (see 
Parts  List)  board  will  have  to  be  opened  for 
input  C  to  function  properly.  — Gene  Nelson. 


MODIFIED  NI-CD  CELL  ZAPPER 

“  'Zap’  New  Life  Into  Dead  Ni-Cd  Batteries" 
(July  1977)  was  of  great  interest  to  me.  After 
building  the  project,  I  decided  to  modify  it  as 
shown  in  the  schematic  diagram  to  add  what  I 
feel  is  an  extremely  desirable  feature.  My  bat¬ 
tery  "zapper"  both  zaps  and  charges  Ni-Cd 


cells.  The  1500-ohm  wirewound  potentiome¬ 
ter  ( R2 )  is  in  the  circuit  to  accommodate  the 
charging  current  required  and  to  allow  the 
charge  rate  to  be  varied  for  different  size 
cells.  The  milliammeter  is  required  to  provide 
a  means  for  monitoring  the  charge  current. 
—Clifford  D.  Dorman,  La  Habra,  CA. 


Out  of  Tune 


In  “Build  an  Electronic  Voltage  Regulator 
for  Your  Car"  (July  1978).  on  page  57,  the 
quantity  n  is  stated  to  be  3;  it  should  be  5. 
This  would  make  the  actual  value  of  R5  2700 


ohms,  for  an  output  of  14  volts,  instead  of 
2000  ohms,  which  would  yield  a  1 3.5-volt  out¬ 
put. 

In  “Build  a  Fail-Safe  Timer"  (May  1978),  it 
was  stated  that  a  556  dual-timer  1C  could  be 
substituted  for  the  two  555  timers.  This  is  not 
the  case.  Both  halves  of  the  556  share  a 
common  internal  ground,  which  renders  it 
useless  for  this  application. 
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POPULAR  ELECTRONICS 


AN 

AUTOMATIC  | 
TELEPHONE  ■ 
DIALER 
FOR  *99 

Rap idial  "  works  on  any  line  with  any  phone. 
Automatically  dials  any  of  20  numbers  in 
its  memory  in  one  second.  And  you  can  use 
its  super  fast  Touchtone"  pad  instead  of  the 
rotary  dial  on  your  phone. 


Here’sthe  speed  and  convenience  the  industry 
said  couldn’t  and  wouldn’t  be  available  at  this 
low  price  until  sometime  in  the  future.  A  highly 
sophisticated,  full  capacity,  solid  state  mi¬ 
croprocessor  made  to  the  most  exacting 
standards  and  warranteed  for  one  full  year 
against  defects  in  quality  and  workmanship. 

Some  Favorable  Comparisons 

The  closest  you  can  come  to  the  Rapidiar  is 
the  Telephone  Company’s  Touch-a-matic®, 
which  handles  15  numbers  compared  with 
Rapidial’s  20,  and  must  be  leased  for  $9.00  a 
month  plus  tax  plus  installation  of  $105.00. 
(The  32  memory  unit  is  almost  $20  a  month 
plus  $132.00  to  install.) 

The  next  lowest  price  is  $130.00,  for  a  16 
number  dialer  with  no  keyboard,  so  it  has  to  be 
programmed  through  the  telephone.  A  cum¬ 
bersome  technique  that  limits  the  use  of  the 
unit  to  numbers  put  in  memory. 

You  can  go  up  the  line,  from  $150  to  $400, 
and  you  won’t  find  an  easier  to  use,  more  effi¬ 
cient  or  versatile  unit.  Rapidial,  for  example, 
has  a  built-in  speaker  to  tell  you  if  the  line’s 
busy,  and  when  your  party’s  on  the  line.  So, 
with  Rapidial  you  only  pick  up  the  receiver 
when  someone  answers. 


Some  Suiprising  Uses 

Frequently  Called  Numbers  We  always  as¬ 
sumed  you’d  put  your  20  most  frequently  called 
numbers  into  memory  —  including,  probably, 
your  emergency  numbers.  And  that’s  exactly 
the  way  many  people  use  it.  Delighted  with  the 
time  and  trouble  they  save  with  automation. 
Numbers  You  Always  Look  Up  Others  find 
using  it  in  exactly  the  opposite  way  even  more 
advantageous.  They  store  important  but  less 
frequently  used  numbers.  Numbers  they  al¬ 
most  always  had  to  look  up  before. 
fnter-Off/ce  For  many,  the  greatest  conven¬ 
ience  is  using  Rapidial  primarily  for  inter-office 
rcal!s — so  they  don’t  have  to  stop  to  look  up  the 
extensions. 


Daily  Schedule  Caller  Still  others  use  Rapidial 
as  a  memo  caller.  Each  morning  they  pencil  in 
the  names  of  the  people  they  have  to  call  that 
day,  and  enter  their  numbers  into  memory. 
When  the  call’s  completed,  they  just  wipe  off 
the  name,  erase  the  number.  Adding  new  ones, 
if  necessary,  as  the  day  progresses. 
Emergency  calls  are  always  dialed  correctly; 
and  you  save  the  time  of  looking  up  the  number 
of  Police,  Fire  Department,  Doctor  or  anyone 
you  need  to  reach  immediately. 

For  All  Your  Calls 

Actually,  you’ll  probably  use  Rapidial  in  all 
these  ways — and  more.  It’s  so  easy  to  program 
and  reprogram.  Can  be  set  to  pause,  access 
WATS  lines  and  PABX  systems.  What’s  more, 
calling  is  incredibly  fast.  A  digit  is  "beeped”  in  a 
tenth  of  a  second,  so  a  1 0-digit  number  is  dialed 
in  just  one  second! 

Of  course,  if  you  don’t  have  a  Touch-Tone 
phone,  you’ll  use  the  Rapidial  keyboard  for  all 
your  calls.  It’s  so  much  faster  and  easier. 

An  Important  Addition  To  Your 
Home 

While  Rapidial  has  been  designed  for  the 
office,  it’s  priced  for  the  home.  Besides  family, 
friends,  the  police  and  fire  departments,  you’ll 
use  it  to  store  the  number  where  the  baby  sitter 
can  reach  you  in  an  emergency,  and  for  the 
numbers  you  always  have  to  Jook  up — like  the 
hardware,  drug  and  local  department  store,  the 
take-out  restaurant,  your  bank,  barber,  the 
hairdresser.  And  you’ll  be  amazed  at  how  many 
20  numbers  seem  when  you  go  through  your 
directory. 

Thirty  Day  Trial 

One  day  will  demonstrate  the  extraordinary 
convenience,  unbelievable  freedom  you’ll 
enjoy  with  Rapidial. 

Still,  as  one  of  America’s  oldest  and  largest 
mail  merchandiser,  Douglas  Dunhill  wants  you 
to  be  convinced  of  the  flawless  performance, 
the  years  of  trouble-free  service  you’ll  get. 
Therefore,  we’ll  send  Rapidial  to  you  on  an 
unconditional  30-day  money  back  guarantee. 

If  you  can  find  any  unit  that  sells  for  less,  or  a 
better  unit  at  any  price,  if  you’re  dissatisfied  for 
any  reason,  return  Rapidial  to  us  for  a  complete 
refund. 

Installs  in  Seconds 

Rapidial  comes  complete  with  adapters  that 
fit  either  a  4-prong  wall  jack  or  the  newer 

CIRCLE  NO  15  ON  FREE  INFORMATION  CARD 


modular  jack.  (If  you  have  phones  without 
jacks,  your  phone  company  will  install  a 
modular  jack  at  a  nominal  one  time  charge.) 

For  multiple  line  office  phones,  there's  a  spe¬ 
cial  optional  adapter  that  fits  the  Rapidial  and 
connects  in  seconds.  With  this  Anphenol 
adapter  Rapidial  will  dial  on  any  line  on  your 
multi-line  phone.  Should  you  have  any  further 
technical  questions  about  use  or  installation  of 
the  Rapidial,  call  toll-free  800-227-8363  (in  CA. 
call  415-494-9402). 


Rapidial  Highlights 

•  LED  Display  lets  you  verify  or  refer  to  any  number 
in  memory 

•  internal  Speaker  System  lets  you  hear  busy  sig¬ 
nal  or  your  party  before  you  pick  up  receiver 

•  Push  Button  Dialing  on  any  phone,  even  RO¬ 
TARY  DIAL  Portable  only  6Y2"  x  3V2"  x  1  %"  and  can 
be  moved  from  phone  to  phone  in  an  instant 

•  Plug  Two  Together  to  increase  memory  capacity 
to  40  numbers 

•  Keyboard  Access  with  up  to  30  digit  capacity  for 
placing  any  call 

•  Waits  for  Dial  Tone  before  dialing  —  easily  pro¬ 
grammed 

•  One  Year  Warranty  with  nothing  to  maintain  or 
wear  out. 

•  Approved  for  attachment  to  the  telephone  system. 


CALL  800-325-6400 

ASK  FOR  OPERATOR  #11 

(Missouri  residents  call  800-342-6600) 
These  lines  are  in  operation  24  hours, 
7  days  a  week 


Rapidial  is  just  $99.00  plus  $2.05  shipping 
and  handling.  Complete  with  back-up  batteries 
in  case  of  a  power  failure  and  the  adapter  to  fit 
your  present  jack.  The  multiple  line  adapter  is 
only  $19.95  extra. 

To  order  with  any  credit  card,  call  the  toll  free 
number  above.  Or  you  may  send  your  check  to 
Douglas  Dunhill  at  the  address  below.  Be  sure 
to  tell  us  if  you  want  multiple  line  adapter.  (Il¬ 
linois  and  New  York  State  residents  add  the 
sales  tax.) 

©  Douglas  Dunhill  Inc.  1978 


s  DunHic^ 


QD 


°hDABLE  nuP^ 

Dept.  80-2322 

4225  Frontage  Rd.  •  Oak  Forest,  III.  60452 
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New  Products 

Additional  wfttnnaiian  on  rune  products 
Covered  in  this  section  is  available  fnn ir  the 
manufacturers.  Either  circle  the  item's  code 
number  on  the  Free  Informotnm  Curd 
or  write  to  the  manufacturer  at  the 
address  given. 


Kenwood 

High-End  Turntable 

The  Kenwood  Model  KD-750  direcl-drive 
turntable  uses  a  quartz/PLL  controlled  servo 
system  to  achieve  a  claimed  0.02%  wow  and 
flutter.  The  13'  (33-cm),  5.7-lb  (2.6-kg)  platter 
has  a  rubber  mat  designed  to  absorb  or  can¬ 


cel  all  vibrations  and  resonances.  A  20-pole, 
30-slot  dc  motor  delivers  a  1.5-kg-crn  starting 
torque  that  is  said  to  bring  the  platter  up  to  full 
speed  in  less  than  one  revolution  The  tone- 
arm  employs  a  flexible  decoupling  system  to 
cancel  resonances,  while  pivot  friction  has 
been  reduced  with  a  new  high- precision  dual- 
bearing  system.  A  T-shaped  magnesium- 
alloy  headshell  with  a  resonance  beyond  the 
audible  range  contributes  to  the  claimed  high 
sensitivity  and  accurate  tracking  of  the  tone- 
arm,  Other  features  include  all-electronic 
braking,  microswitch  digital  controls,  and  a 
turntable  base  that  utilizes  compression- 
molded  resin  concrete.  £450  Address:  Ken¬ 
wood  Electronics,  Inc.,  15777  S.  Broadway, 
Gardena.  CA  90248 

cische  rjn  *7  on  frfe  lnfcihmaiidn  card 


McKay  Dymek 

Communications 

Receiver 

The  McKay  Dymek  DR  33C  receiver  covers 
SO  kHz  to  29.7  MHz  continuous  (AM.  USB. 
LSB,  CWf  plus  RTTY  with  external  convert¬ 
er),  Frequency  selection  is  in  10,  1,  0.1, 
0,005-MHz  steps  with  5-kHz  fine  tune.  Sensi¬ 
tivity  at  10  dB  (S  +  N)/N  varies  from  IQ  ^.V 


for  5  kHz  on  100  kHz  to  0,35  p.V  for  400  Hz 
on  20  to  29  7  MHz,  Claimed  frequency  stabil¬ 
ity  is  "50  Hz:  image  rejection  70  dB.  Other 
features  indude  a  class-D  AM  envelope  de¬ 
tector,  crystal  filters  in  first  and  second  i-f  am¬ 
plifiers,  switch-selectable  mechanical  filters 
m  third  i-fh  noise  limiter  quartz -crystal-con¬ 
trolled  PLL  digital  synthesizer,  and  100-Hz 
accuracy  LED  digital  frequency  readout  Au¬ 
dio  notch  filter  at  5000  Hz  is  greater  than  25 
dB.  Headphone  jacks  are  provided  on  front 
pane!  and  audio  output  is  2  watts  at  4  ohms 
Dimensions:  17.5  ’W  x  15 'D  X  5.V  H  (43x37 
x  13  cm)  Address:  McKay  Dymek  Co,,  675 
N.  Park  Ave,,  Pomona,  CA  91 766 

himclE  NO  w  On  fntt  information  card 

Compucolor  II 
Personal  Computer 

The  Compucoior  If  Renaissance  Machine' 
personal  computer  is  available  in  five  models 
depending  on  number  of  display  fines  (16  or 
32).  memory  size  (4.  6  or  16K)h  and  whether 
graphics  and  expanded  keyboard  are  includ¬ 
ed  Each  system  has  64  characters /line  on 
its  own  l3M(33-cm)  diagonal  video  CRT  8- 
color  display.  Separate  keyboards  are  stand¬ 
ard  ASCII  4-level,  coded  with  192  codes,  in¬ 
cluding  77  gold  crossbar  commercial  key 
switches  The  microcomputer  has  an  B08QA 


CPU  with  totai  memory  expandable  to  64K.  A 
built-in  mini-disk  drive  for  mass  storage  has 
40  tracks  with  access  time  of  400  ms.  The 
Compucolor  II  uses  BASIC  8001  conversa¬ 
tional  programming  language  with  English- 
type  statements  and  familiar  mathematical 
notations  Programmed  diskette- albums  are 
available  (games,  financial  problems,  engi¬ 
neering  applications,  etc.).  Address;  Conrv 
pucolor  Corp  ,  Box  569.  Norcross,  GA  30091 . 

CinCLF  NO  ft§  FRET  <N+  flH  MATirfih?  CARD 

Tannoy  Floor 
Speaker  System 


Tannoys  floor- standing  Buckingham  speaker 
system  has  a  three-way  design  with  four  driv¬ 
ers  that  can  handle  up  to  200  watts  of  con¬ 
tinuous  program  material.  Two  12'  bass  driv¬ 
ers  are  mounted  in  a  reflex  ported  enclosure. 
The  10 -inch  midrange  transducer  uses  a 
high-energy  barium  ferrite  magnet  and  "ferro 
fluidics,"  a  magnetic  fluid  technique  which  is 
said  to  increase  heat  dissipation.  The  treble 
transducer  consists  of  a  pressure  unit, 
phase-compensating  throat,  exponential 
horn  assembly  and  acoustic  lens  The  mid- 
range  and  treble  transducers  are  spaced  so 
that  they  appear  to  radiate  from  a  single 
point.  Crossovers  are  at  350  and  3500  Hz 
with  four  controls  for  variation.  Power-ham 
dting  range  is  10  to  1QQ0  watts  (peak),  while 
sensitivity  is  1  watt  for  92  dB  SPL,  2Q0  W  for 
112  dB  SPL,  both  at  1  meter  distance  Di¬ 
mensions  are  3TQ"H  x  2W  x  1'6"D  and 
weight  is  212.5  lb.  Address:  Tannoy-Ortofon, 
fnc. .  55  Ames  Ct,f  Plamview,  NY  1 1 803 

NO  ON  FREE  INFORMATION  CARD 

NLS  Mini-DMM 
Measures  True  RMS 

The  Model  RMS-350  digital  'Volksmster" 
from  Non-Linear  Systems.  Inc,,  features  true 
rms  ac  voltage  and  current  measuring  capa¬ 
bility.  is  battery-powered,  and  measures  4  D 
*  2.7  "W  *  1.9‘  H  (10.2  *  6.9  x  4.6  cm).  It 


has  a  liquid -crystal  display  and  employs  a 
single-chip  A/D  converter  Ac  voltage  ranges 
are  from  1  mV  to  750  volts  rms,  dc  voltage 
ranges  are  from  1  mV  to  10QQ  volts,  ac  rms 
and  dc  current  ranges  are  from  1  pA  to  1  am¬ 
pere,  and  resistance  ranges  are  from  1  ohm 
to  10  megohms.  Other  features  include  10- 
megohm  input,  automatic  polarity  and  over¬ 
load  indication,  and  overload  protection  Op¬ 
tional  equipment  Includes  rechargeable  bat¬ 
teries  and  charger,  high-voltage  probe,  leath¬ 
er  carrying  case,  and  tilt-stand  carrying  case, 
£189  Address:  Non-Linear  Systems,  lnc,h 
Box  N,  Del  Mar,  CA  92014. 
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Tandberg  Open-Ree! 
Tape  Recorder 

Tandberg  s  new  Model  TD  20  A  open-reel 
tape  deck  has  a  4-motor  logic-controlled  (no 
solenoids)  tape  transport  It  employs  the 
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IF  YOU’RE  NOT  DESIGNING 

with  a  esc  proto-board;  LOOK 

AT  ALLYOU’RE  MISSING. 


Utility— Models  are  available 
with  or  without  built-in  regulated 
power  supplies  (fixed  or 
adjustable). 


Accessibility— All  parts  are 
instantly  and  easily  accessible,. tor 
quick  signal  tracing,  circuit 
modifications,  etc. 


Economy  — Eliminate  heat  and 
mechanical  damage  to  expensive 
parts.  Save  money  by  re-using 
components. 


Versatility —  Use  with  virtually  all 
types  of  parts,  including  resistors, 
capacitors,  transistors.  Dip's. 
TO-5  s.  LED  s,  transformers, 
relays,  pots,  etc.  Most  plug  in 
directly,  in  seconds. 


Durability —All  Proto-Board 
models  are  carefully  constructed 
of  premium  materials,  designed 
and  tested  for  long,  trouble-free 
service. 


Variety  — A  wide  variety  of 
models  are  available  with 
capacities  ranging  from  630  to 
3060  solderless  tie-points  (6  to  32 
14-pin  DIPs),  tofit  every  technical 
and  budget  requirement. 


Expandability — Proto-Board 
units  can  be  instantly  inter¬ 
connected  for  greater  capacity. 


CONTINENTAL  SPECIALTIES  CORPORATION 

ESSES 

70  Fulton  Terrace,  Box  1  942,  New  Haven,  CT  06509 
203-624-3103  TWX  710-465-1  227 
WEST  COAST:  351  California  St.,  San  Francisco,  CA94104, 

41  5-421  -8872  TWX  91  0-372-7992 
GREAT  BRITAIN:  CSC  UK  LTD.,  Spur  Road,  North  Feltham  Trading  Estate, 
Feltham,  Middlesex.  England,  01  -890-0782  Int’l  Telex:  851  -881  -3669 


NO.  OF 

MODEL  SOLDERLESS  1C  CAPACITY  MANUFAC,  OTHER 

NUMBER  TIE-POINTS  (14-PIN  DIP'S)  SUGG.  LIST  FEATURES 


PB-6 

630 

6 

SI  5.95 

Kit — 1 0-minute  assembly 

PB-100 

760 

10 

19.95 

Kit — with  larger  capacity 

PB-101 

940 

10 

22.95 

8  distribution  buses, 
higher  capacity 

PB-102 

1240 

12 

26.95 

Large  capacity,  moderate 
price 

PB-103 

2250 

24 

44.95 

Even  larger  capacity;  only 

2.7t  per  tie-point 

PB-104 

3060 

32 

54.95 

Largest  capacity;  lowest 
price  per  tie-point 

PB-203 

2250 

24 

75.00 

Built-in  1%-regulated 

5V,  1 A  low-ripple  power 
supply 

PB-203A 

2250 

24 

124.95 

As  above  plus  separate  Va-amp 
-(-15V  and  -15V  internally 
adjustable  regulated  power 
supplies 

Visibility-All  parts 
are  instantly  and  easily 
visible,  for  quick  circuit 
analysis  and  diagramming. 


Speed— Assemble, 
test  and  modify  circuits 
as  fast  as  you  can  push 
in  or  pull  out  a  lead. 
Save  hours  on  every 
project. 


Adaptability— Use  in  design, 
packaging,  inspection,  QC.  etc. 
Works  with  most  types  of  circuits, 
in  many,  many  applications. 


Flexibility— Use  independently, 
or  in  conjunction  with  other 
accessories,  such  as  scopes, 
counters.  CSC  Proto-Clip™ 
connectors,  Design  Mate™  test 
equipment,  etc.  One  Proto-Board 
unit  can  serve  a  thousand 
applications. 


Ordertoday.  Call  203-624-3103  (East  Coast)  or  41 5-421-8872 
(West  Coast) :  9  a.m.-5  p.m.  local  time.  Major  credit  cards  accepted. 
Or  see  your  CSC  dealer.  Prices  slightly  higher  outside  USA. 


Whatever  type  of 
electronic  circuits  you 
work  with,  you  can  do 
I  r  more  in  less  time  with 
CSC's  solderless  Proto- 
Board  systems.  As  fast  and 
easy  as  pushing  in  or  pulling  out 
a  lead,  you  can  design,  test  and 
modify  circuits  at  will.  Com¬ 
ponents  plug  into  rugged  5-point 
terminals,  and  jumpers,  where 
needed,  are  lengths  of  #22  AWG 
solid  wire.  In  the  same  time  you  took 
to  read  this  ad,  you  could  be  well  on 
your  way  to  assembling  a  new  circuit. 


CSC  PROTO-BOARD  SOLDERLESS  BREADBOARDS 


©  1978  Continental  Specialties  Corp. 

Prices  and  specifications  subject  to  change  without  notice. 

CIRCLE  NO  13  ON  FREE  INFORMATION  CARO 


OCTOBER  1978 


11 


company’s  new  "Actiiinear"  recording  system 
that  is  said  to  provide  a  20-dB  improvement 
in  headroom  capacity  over  conventional  sys¬ 
tems.  The  system  uses  a  transconductance 
converter  to  reduce  the  effect  of  amplifier 
slew  rate  and  improve  transient  signal  han¬ 
dling.  The  deck  has  10l/£-in.  reel  capacity 
with  tension  switch,  front-panel  bias  control 
and  a  two-position  microphone  sensitivity 
switch.  Other  features  include  4  line  inputs, 
echo  and  sound-on-sound  capabilities,  sepa¬ 
rate  power  supplies,  and  PROM  and  triac 
speed  control  for  spool  motors.  Available  in 
3 Yi  and  7l/z  ips  or  7lA  and  15  ips  speeds, 
quarter  and  half-track  formats.  $1200.  Ad¬ 
dress:  Tandberg  of  America,  Inc.,  Labriola 
Ct.,  Armonk,  NY  10504. 
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President  AM/SSB 
Mobile  CB  Rig 

The  McKinley  is  a  new  compact  AM/SSB 
mobile  transceiver  from  President  Electron¬ 
ics.  Rated  at  4  watts  AM/12  watts  PEP  SSB, 
it  features  a  digital  LED  channel  display, 
large  S/r-f  power  meter,  and  transmit  and  re¬ 
ceive  LED's.  The  control  complement  in¬ 
cludes:  channel  selector,  volume  (and  power 
on/off  switch)  control,  squelch  control,  micro¬ 
phone  gain  control,  r-1  gain  control,  clarifier 
control,  PA/CB  selector  switch,  noise  blanker 
switch,  and  dimmer  switch.  Specifications 
are:  less  than  0.5  p.V  sensitivity  for  10  dB  (S 
+  N)/N  on  AM,  and  less  than  0.25  p.V  on 
SSB;  better  than  60  dB  spurious  rejection; 


-60  dB  typical  alternate-channel  rejection; 
and  better  than  -60  dB  harmonic  suppres¬ 
sion.  Dimensions:  9.78”  L  x  7.28”W  x  2.28”H 
(25  x  18.5  x  5.8  cm).  Address:  President 
Electronics,  Inc.,  11691  Hale  Ave.,  Irvine,  CA 
92714. 
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Sherwood 
AM/FM  Stereo 
Tuner 

Sherwood’s  new  HP  5500  AM/FM  stereo 
tuner  has  a  rated  FM  sensitivity  of  9.31  dBf 
(1.6  p.V)  for  30-dB  quieting,  1-dB  capture 
ratio,  and  85-dB  alternate  channel  selectiv¬ 
ity.  Image  and  i-f  rejection  are  said  to  ex¬ 
ceed  120  dB.  The  HP  5500  features  a  five- 
section  FM  front  end  with  dual-gate  MOS- 
FET’s;  FM  tuning  and  signal-strength  me¬ 
ters;  four  matched  linear  phase  ceramic  fil¬ 
ters;  coil-less  r-f,  detector,  and  MPX  cir¬ 
cuitry;  and  dual  cross-coupled  audio  oper¬ 
ational  amplifiers.  The  AM  section  uses  a 
three-gang  tuning  capacitor  and  a  rotat¬ 
able  ferrite  rod  antenna.  Variable  muting 
threshold  and  AFC  controls  (automatically 
defeated  when  tuning)  are  also  provided.  A 
quad  analog  switch  handles  muting, 
stereo/mono,  and  stereo-onjy  switching. 
Front-panel  provisions  include  tape  dub¬ 
bing  provisions,  an  FM  noise  filter  switch, 
and  a  75/25  \xs  deemphasis  switch.  The 
cabinet  has  walnut  veneered  end  panels. 
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CD  EC  POWER  SUPPLY  (A  REGULAR  $29.95  VALUE) 

F "  E  Ea  WITH  Y0UR  PURCHASE  OF  MOTOROLA'S  microprocessor  evaluation  design  KIT  II 

■  Develop  and  evaluate  M6800  Microprocessors  with  the  MEK6800D2  Kit, 

with  all  the  parts  necessary  to  complete  the  system  and  get  “On  The  Air." 


FEATURING 


24  Key  Keyboard 
7  Segment  Display 
Cassette  interface 
EROM  Expandable 
RAM  Expandable 
Wire  Wrap 
Capability 
Parallel  and  Serial 
Interface  Capability 
Layout  on  Boards 
Documentation 


Send  us  your  check  or  money  order  (we  can  also  bill  to  your  Master  Charge  or  Visa  if  you  include  the 
number  and  expiration  date).  Enclose  1235.00  plus  applicable  state  and  local  taxes  (Include  an  addldonal 
$5.00  for  shipping  and  handling)  for  each  MEK6800D2  Microprocessor  Design  Kit  II.  Be  sure  to  Include  your 
name  and  address  and  print  clearly,  making  checks  payable  to  Motorola  inc.  Free  Power  Supply  offer  ends 
December  31,  1978. 


Mail  to= 


mpu  Kit  Sales 

P.O.  Box  27605  Tempe,  AZ  85282 
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IF  YOU  OWN 
ATVANDAHIFI, 

YOU’D  BE  FOOLISH  NOT  TO  OWN 

THIS  COMPONENT 


Television  has  always  been  fun  to  look  at. 

But  compared  to  your  hi  fi,  it's  an  ab¬ 
solute  disaster  to  listen  to. 

Where  your  hi  fi  provides  you  with 
rich,  undistorted  sound,  the  average  TV 
sounds  no  better  than  a  cheap  kitchen 
radio. 

And  how  can  you  seriously  expect  to 
experience  something  like  the  "thrill  of 
victory"  (or  even  the  agony  of  defeat) 
through  a  3"  TV  speaker? 

As  the  world's  leading  audio  com¬ 
pany,  we  at  Pioneer  have  long  felt  obli¬ 
gated  to  do  something  about  the  qual¬ 
ity  of  TV  sound. 

Which  is  why  we  created  the 
TVX-9500. 

It's  the  first  TV  audio  tuner.  A  high 
quality  audio  component  that  attaches 
to  your  receiver  or  amplifier  like  a  cas¬ 
sette  deck,  and  provides  you  with  rich, 
clean,  clear  TV  sound.  Through  your  hi 
fi  system,  instead  of  the  TV  (When  you 
use  the  TVX-9500,  you  turn  your  TV 
sound  off.) 

But  the  TVX-9500  does  more  than 
just  make  TV  sound  better. 

It  makes  TV  an  entirely  different  ex¬ 
perience. 

When  you  watch  a  football  game, 
you  feel  more  like  a  participant  than  a 
spectator.  You  hear  tne  signals.  Feel  the 

CIRCLE  NO  61  ON  FREE 


snap.  And  almost  wince  at  the  tackle. 

Movies  begin  to  feel  as  if  you're  sit¬ 
ting  in  the  theatre,  instead  of  your  living 
room.  Characters  like  Brando's  God¬ 
father  remain  just  as  menacing  in  19"  as 
they  were  in  Panavision.  Musicals  like 
"The  Sound  of  Music"  don't  end  up  fea¬ 
turing  "the  sound  of  distortion."  And  for 
the  first  time,  someone  like  King  Kong 
will  also  sound  larger  than  life. 

Then  there's  TV  music. 

With  the  TVX-9500,  live  concerts 
will,  at  last,  sound  that  way. 

Symphonies  will  finally  be  as  much 
fun  to  listen  to  as  they  are  to  watch. 
(Which  is  the  whole  idea  of  watching 
them  in  the  first  place.) 

And  when  you  view  something  like 
"Gone  With  The  Wind,"  you'll  actually  be 
able  to  hear  Atlanta  burning. 

Admittedly,  even  the  great  sound 
the  TVX-9500  offers  won't  make  up  for 
bad  TV  programming. 

But  then  our  advice  would  be  to  do 
what  you'd  do  to  a  bad  TV  show  any¬ 
way: 

Turn  the  set  off. 

And  enjoy  your  hi  fi. 

CD  PIONEER- 

We  bring  it  back  alive. 

U.s.  Pioneer  Electronics  Corp.,  85  Oxford  Drive, 
Moonachie,  N.l.  07074. 
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NEW  PRODUCTS  (Continued  from  page  12 .) 


Hutec  Programmable 
Light  Controller 

Hutec  Corp,  uses  a  micro  process  or  in  its 
'Vigilite  '  light  controller  that  simulates  the  us¬ 
ers  lighting  habits  to  discourage  would-be  in¬ 
truders  when  his  house  is  vacant  The  con¬ 
troller  features  a  built-in  digital  clock  and  in¬ 
stalls  in  minutes  in  place  of  a  standard  light 
switch.  It  turns  lights  on  and  off  (including 
overhead  lights)  in  up  to  five  rooms.  Turn-on 
lime  can  be  set  for  between  5  and  30  minutes 
every  hour  between  6:00  and  1 1 :30  pm  and 
for  2  hours  during  the  morning  hours.  $39.95, 
Address:  Hutec  Corp..  lOSOe  E.  Duane,  Sun¬ 
nyvale,  CA  94086. 


Lafayette 

High-Power  Receiver 

The  new  top-oMhe-line  Model  LFT1  2009  is 
the  most  powerful  AM/FM  stereo  receiver 
ever  offered  by  Lafayette  Radio  Electronics. 
It  is  rated  to  deliver  1 20  watts  rms  minimum 
per  channel  into  8  ohms  from  20  to  20,000  Hz 


ICJCxJ  r 
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at  no  more  than  0.09%  THD.  On  FM,  alter¬ 
nate-channel  selectivity  is  rated  at  80  dB, 
capture  ratio  at  1 ,3  dB,  50  dB  guieting.  sensi¬ 
tivity  at  14  1  d0f  {2  8  p.V)  mono  and  36,8  dBf 
stereo,  and  stereo  separation  at  45  dB.  The 
receiver  features  dual  power-output  meters, 
two-position  loudness  contour  switch,  three- 
position  phono  sensitivity  switch.  FM  high- 
blend  switch,  Dolby  FM  switch,  and  adjust¬ 
able  FM  mute.  Additionally,  it  has  dual  tape 
monitors  for  two-way  dubbing;  bass,  treble 
and  midrange  tone  controls,  two  headphone 
jacks,  and  A,B,C  speaker  switching  in  any 
combination  S600.  Address:  Lafayette  Radio 
Electronics,  111  Jericho  Tpke  Syosset,  NY 
11291. 
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Alliance 

Antenna  Rotator 

The  Model  HQ-73  heavy-duty  rotator,  de¬ 
signed  especially  for  serious  radio  Amateurs, 
has  been  introduced  by  Alliance  Mfg.  Fea¬ 
tures  include  a  dual-speed  control  with  one 
five-position  switch,  with  the  slower  speed  al¬ 
lowing  for  pinpoint  fine  adjustments.  Auto¬ 
matic  brake  action  simplifies  positioning  and 
reduces  the  risk  of  antenna  damage  due  to 
sudden  stops  Mast-mounted,  the  rotator  de¬ 
velops  a  10,000-ln. -lb  windloed  bending  mo¬ 
ment.  Icing  is  overcome  by  a  400-inr-ib 


torque  Vertical  balance  weight  capacity  is 
1000  lb.  A  special  support  bracket  design 
permits  simplified  centering  for  in-tower  ap¬ 
plications  Drive  motor  is  20-voll  ac  capacitor 
split-phase  Control  box  contains  meter 
marked  for  full  360’  as  weli  as  S-W- 
N-E-S  and  ON/OFF  and  CALIBRATE  con¬ 
trols.  Power  supply,  in  control  box,  uses 
1 17-V  GO-Hz  ac,  and  Includes  fuse  and  ther¬ 
mal  prelection,  Mast  mounting  size  range  is 
1-HT  to  2W  OD.  Cable  is  6-conductor  Ad¬ 
dress  Alliance  Mfg,  Co  ,  Inc.,  Alliance  OH 
44  601 
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Avdex  Data  Cassettes 

Avdex  Gorp  is  marketing  a  line  of  data  cas¬ 
settes  specifically  designed  for  use  in  person¬ 
al  computers  for  home  and  small  business, 
The  new  cassettes  have  abbreviated  tape 
lengths  in  1  -,  3-,  and  5-minute  lengths  that 
are  more  convenient  to  use  for  single  pro¬ 
grams.  The  cassettes  use  high-quality  com¬ 
puter  shells,  polyolefin  slip  sheets,  machined 
guide  rollers,  slam  less -steel  pins,  oversized 
pressure  pads  with  special  liners,  and  over¬ 
size  hubs  They're  loaded  with  extra -short 
leaders  that  do  not  come  in  contact  with  the 
recording  head,  which  allows  for  instant  start¬ 
ing  Prices  are:  S4.95  for  CQC-1,  $5  65  for 
CDG-2,  and  $6.35  for  CDC-3.  Address:  Av¬ 
dex  Corp.r  2280  Grand  Ave.,  Baldwin,  NY 
11510. 


OK  Wire-Wrapping  Kit 

The  Model  WK-5B  Wire  Wrapping  kif  from 
OK  Machine  &  Tool  Gorp.  contains  a  com¬ 
plete  range  of  tools  and  pans  for  prototype 
and  hobby  applications,  all  conveniently 


packaged  in  a  sturdy  plastic  carrying  case. 
Included  in  the  kit  are;  the  Model  BW-630 
battery-powered  wrapping  tool  with  bit  and 
sleeve:  Model  WSU-3Q  manual  wrap/ 
unwrap/strip  tool;  universal  pc  board;  edge 
connector  with  Wire  Wrap  terminals;  set  of  pc 
card  guides  and  brackets;  mini-shear  with 
safely  clip;  industrial-quality  14-,  16-.  24-.  and 
40-pin  DIP  sockets;  assortment  of  Wire  Wrap 
terminals;  DIP  inserter,  DIP  extractor;  and 
three-color  wire  dispenser  with  50'  05,2-m) 
each  of  red.  white,  and  blue  Kynar  insulated 
silver-plated  solid  AWG-30  copper  wire. 
$74,95.  Address:  OK  Machine  and  Tool 
Gorp.,  3455  Conner  St, ,  Bronx.  NY  1 0475 
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Nagatronics 
Ribbon  Cartridge 

The  Nagatronics  Model  HV-910Q  stereo  pho¬ 
no  ribbon  cartridge  has  no  conventional  colt 
so  that  its  internal  inductance  is  virtually  zero. 
According  to  the  company,  this  results  in  a 
phase -coherent  signal  The  cartridge  is  hand 
assembled  and  individually  tuned  for  low  dis¬ 
tortion.  optimum  frequency  response,  and  to¬ 
nality,  The  cartridge  is  built  into  Ms  own  inte¬ 
gral  headshell.  Frequency  response  specs 
are  20  to  30,000  Hz;  channel  separation  25 
dB  at  1000  Hz,  and  output  voltage  0.05 


mV/  tOOO  Hz  at  5  cm/s  A  companion  Model 
HA-9000  matching  head  amplifier  is  battery- 
powered  and  rated  to  deliver  40  dB  of  gain 
and  to  have  a  frequency  response  of  10  to 
200,000  Hz  t-1  rtB  and  THD  of  0,01%  at  1000 
Hz  $220  00  for  Model  HV-9100  cartridge: 
$275.00  for  Model  HA-9000  head  amplifier 
Address:  Nagatronics  Corp.,  228Q  Grand 
Ave  ,  Baldwin.  NY  11510. 
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Microwave  Filter 
Hidden  CB  Antenna 

The  "InTenna  '  from  Microwave  Filler  Co 
Inc.  consists  of  a  small  device  called  a 
'launcher  '  that  connects  to  your  CB  trans¬ 
ceiver  and  then  via  a  single  inconspicuous 
wire  in  a  vehicle  window  to  the  metal  body  of 
the  vehicle  This  turns  the  whole  metal  shell 
of  the  vehicle  into  a  radiator  Hence,  there  are 
no  visible  antennas  for  a  potential  thief  to  no¬ 
tice  and  no  protrusions  to  hang  up  on  things 
and  break  off.  $24.90.  Address:  Microwave 
Fitter  Co.,  Inc ,  6743  Kinne  St.,  East  Syra¬ 
cuse,  NY  13057 
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The  original,  indispensable 

KLUGE  BAG 

The  “No- Waiter” 

A  six  piece  set  in  one  easy  to  carry-on 
...for  overnight  or  around  the  world. 


Two  time  TV  Emmy  Award  Winner  Stan  Hart:  “The  Kluge 
Bag  is  the  best  The  only  piece  of  luggage  I  ever  use . " 

Pennsylvania  cattleman  Robert  Johnson:  ‘Tor  quality ; 
convenience,  organization ,  the  Kluge  Bag  tops  any  set  of 
luggage  I’ve  ever  used.  ” 

DRG  Record  Company  President  Hugh  Fordin:  “ One 
carry-on  piece  sure  beats  three  or  four  check-in  bags.  Tm 
delighted.  ” 


Here’s  the  famous  original  you’ll  see  on  the  Concorde, 
the  shuttle  to  Washington,  the  commuter  out  of 
O’Hare.  The  Kluge  Bag.  The  only  combination  over- 
nighter  and  fortnighter  in  the  world. 

And  the  only  bag  that's  as  easy  to  carry  to  the  last 
airline  gate  with  a  complete  wardrobe  as  it  is  with  a 
single  change  of  clothing. 

A  “no  waiter”  you  never  check  in.  Never  have  to  wait 
for  at  the  baggage  counter. 

Extra  Comfort  and  Convenience 

You’ll  use  the  Kluge  Bag  like  a  week-ender,  too, 
because  it’s  just  as  easy  to  carry  on  and  a  whole  lot 
better.  Better  because  nothing  gets  wrinkled  or 
creased . . .  because  you  have  extra  room  for  all  the 
reports  and  papers  you  need,  the  tennis  things  you 
may  or  may  not  use,  the  sweater  you’d  like  to  be  able 
to  knock  around  in  at  night,  and  to  bring  back  anything 
from  reports  to  a  new  suit  you  pick  up  on  your  trip.  (You 
can  prove  it  yourself  at  our  risk!) 


Beautifully  Organized 

The  almost  infinite  flexibility  is  the  result  of  an  or¬ 
ganization  system  designed  by  Peter  Kluge,  an  inter* 
national  businessman,  who  travels  constantly,  from 
Chicago  to  Dallas,  New  York,  Los  Angeles,  to  Europe 
and  the  Middle  East,  never  sure  if  he’ll  be  away  two 
days  or  two  weeks,  or  of  the  clothing  he’ll  need. 

So,  in  one  lightweight,  compact,  easy-to-carry 
handle  or  shoulder  bag  you  get  (1)  a  garment  bag  that 
holds  two  suits,  (2)  a  pullman  case,  (3)  a  week-ender, 
(4)  a  tote-tennis  bag,  (5)  a  toilet-accessories  kit,  (6)  a 
laundry-wet  stuff  bag... plus  a  full-size  portfolio. 
Compartmentalized  for  easy  access  to  your  shirts, 
ties  and  belts;  shoes  and  socks;  underwear;  suits, 
slacks  and  jackets;  sportswear,  sweater,  bathrobe; 
business  reports  and  papers.  Anything  and  every¬ 
thing  you  need. 


One  Vs.  Two,  Three  or  Four 

You  can’t  even  begin  to  compare  the  ease  and 
convenience  of  the  Kluge  (rhymes  with  huge)  Bag  with 
the  bulky,  heavy,  loaded-down  check-in  luggage  you 
usually  carry  on  trips  of  three,  four  or  more  days. 

The  Kluge  Bag  alone  easily  outcarries  a  garment 
bag,  a  weekender  or  pullman  plus  a  dispatch  case.  It 
not  only  looks  better,  weighs  less,  it’s  also  much  easier 
to  carry  and  leaves  your  hands  free  to  get  your  wallet 
or  ticket.  Most  important  of  all,  only  the  Kluge  Bag  is 
always  ready  when  you  are  to  get  off  the  plane. 

Top  Quality  Construction 

Simply,  there’s  no  other  piece  of  luggage  anything 
like  this.  Beautifully  made  of  top-quality  cellulose 
rayon,  the  material  that’s  most  often  used  in  expensive 
luggage  today  because  it’s  as  strong  as  it  is  light,  and 
sponges  clean  in  an  instant  to  retain  its  beauty 
through  years  of  use  and  abuse,  the  Kluge  Bag  is 
available  in  natural  canvas  color  with  rich  brown  piping 
and  in  striking  solid  black  diamond  and  brown  trim. 

Outside  there  are  three  sectional  zippers,  so  you 
can  get  to  anything  in  a  second,  with  security  snap 
locks  and  an  over-all  snap  lock  safety  strap,  plus 
comfortable  carrying  handles  and  the  adjustable, 
burden-bearing  shoulder  strap. 

Inside,  a  fold-up  rigid  bottom  supports  everything 
you  can  carry  in  the  zippered  main  compartment.  The 
fittings  and  details  are 
equally  impressive,  like 
a  tie  rack,  a  fitted  com¬ 
partment  for  toiletries,  a 
zippered  compartment 
for  valuables,  pockets 
for  cards,  notes,  keys 
and  more.  Plus  a  huge 
volume  portfolio.  Every¬ 
thing  you  need  to  make 
packing  and  traveling 
for  days  or  weeks 
easier  and  faster  than 
it’s  ever  been  before. 


Yet  fully  packed  the  Kluge  Bag  is  just  18"  high  by  23" 
long  and  12"  deep. 

Only  $40.00! 

Most  extraordinary  of  all,  though,  is  the  price.  At  $90 
and  $100,  which  is  the  price  you’d  probably  have  to 
spend  in  a  fine  retail  store,  the  Kluge  Bag  would  be  an 
excellent  value.  At  $40.00  it’s  absolutely  unbeatable. 

A  price  that’s  possible  because  we’re  one  of  the 
largest  mail  merchandisers  in  the  United  States— 
able  to  commit  for  an  entire  manufacturing  run,  and  to 
eliminate  salesmen,  distributors  and  retailers  and 
their  costs  by  selling  direct. 

No  Risk  Trial 

Now  we  invite  you  to  judge  the  Kluge  Bag  for 
yourself — for  30  days  without  risk  or  obligation.  You 
must  be  convinced  that  it’s  the  finest,  most  useful, 
convenient  and  versatile  piece  of  luggage  on  the  mar¬ 
ket  today,  a  time  and  trouble  saver,  the  perfect  piece 
for  every  trip,  or  return  it  to  us  for  a  complete  refund. 
No  questions  asked. 

CALL  800-325-6400 

OPERATOR  #8 

(Missouri  residents  call  800-342-6600) 
These  lines  are  in  operation  24  hours, 

7  days  a  week 

To  order  with  any  credit  card,  just  call  us  at  the  toll 
free  number  above.  Or  send  your  check  to  Douglas 
Dunhill  at  the  address  below.  Be  sure  to  specify 
natural  or  black.  (Illinois  and  New  York  State  residents 
are  required  to  include  sales  tax.) 

Of  couse  we  want  you  to  try  it  on  a  trip  during  your 
30-day  trial.  Don’t  worry  about  how  you  handle  it. 
Nothing  will  hurt  it.  And  we’ll  take  it  back  under  any 
circumstances  anyway.  So  order  your  Kluge  Bag  right 
now.  Take  the  lug  out  of  luggage,  the  wait  out  of 
baggage. 


0° 

m 

\ 


0u=is  durhil^ 


gp 


% 

X 

A 


Dept.  80-2319 

4225  Frontage  Road  •  Oak  Forest,  IL  60452 

©  Douglas  Dunhill  Inc.  1978 

“Kluge  Bag"  is  a  trademark  of  Douglas  Dunhill  Inc. 
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POPULAR  ELECTRONICS 


Microwave... AM  &  FM  Radio... Radar... TV  Broadcasting... Mobile  Radio... 

Marine  Communications  and  Navigation... CB... Aircraft  Electronics 

The  expanding  world 
of  communications  means 
expandina  opportunities  for  the 
qualified  technician. 


NRI  Trains  You  at  Home 
in  Your  Spare  Time. . . 

Learn  Installation, 
Maintenance,  Repair 

The  communications  explosion 
of  the  last  few  years  is  just  the  begin¬ 
ning  of  an  incredible  expansion  as 
business,  government  and  public 
services  intensify  their  use  of  more 
versatile,  cost-efficient  systems.  With 
this  tremendous  growth  comes  a 
continuous  demand  for  qualified 
technicians. .  .people  trained  to  install, 
manitain,  and  repair  modem  elec¬ 
tronic  equipment. 

You  can  start  an  exciting  new 
career  with  NRI’s  Complete  Commu¬ 
nications  Electronics  Course.  You 
learn  at  home... no  travel  or  night 
school.  You  learn  in  your  spare  time  ...no 
need  to  quit  your  present  job.  And  you 
learn  the  right  way... with  NRI  “bite-size" 
lessons  and  “power-on”  training. 


You  Build  Your  Own 
2 -Meter 

Digitally  Synthesized 
VHF  Transceiver 

NRI  training  is  “hands-on”  train¬ 
ing.  You  get  practical  bench  experience  as 
you  build  and  test  this  industrial  quality 
two-way  radio  and  power  supply.  You  rein¬ 
force  theory  lessons  as  you  induce  and 
correct  faults,  study  individual  circuits 
and  see  how  they  interface  with  others. 

You  also  build  and  keep  a  tran¬ 
sistorized  volt-ohm  meter  and  digital 
CMOS  frequency  counter.  NRI  even  gives 
you  special  training  to  get  your  Amateur 
License  so  you  can  go  on  the  air  with  your 
completed  unit. 

FCC  License  or  Full  Refund 

In  all,  you  get  48  lessons,  9  special 
reference  texts,  and  10  training  kits  ...the 
training  you  need  to  start  in  a  rewarding 
new  career.  And  NRI  includes  special 
training  for  the  required  FCC  radiotele¬ 
phone  license  examination.  You  pass 


or  your  tuition  will  be  refunded  in  full 
This  money-back  agreement  is  valid  for 
six  months  after  completion  of  your  course. 

Free  Catalog... 

No  Salesman  Will  Call 

NRI’s  free,'  100-page  full-color  cata¬ 
log  shows  all  the  equipment  you  get,  de¬ 
scribes  each  lesson  and  kit  in  detail,  tells 
more  about  the  many  specialized  fields 
we  train  you  for... also  includes  facts  on 
other  opportunity  areas  like  TV/Audio 
servicing  and  digital  computer  electronics. 
Mail  the  postage-paid  card  now  and  grow 
with  the  future. 

If  card  has  been  removed,  write  to: 

NRI  Schools 

McGraw-Hill  Continuing 
Education  Center 
3939  Wisconsin  Ave. 

Washington,  D.C.  20016 
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Stereo  Scene 


By  Ralph  Hodges 


UNDER  THE  BIG  TOP 


THE  SUMMER  Consumer  Electron¬ 
ics  Show,  the  second  big  audio 
event  in  an  unprecedentedly  busy  spring 
season,  has  now  had  its  several  days  of 
glory  in  Chicago's  enormous  McCormick 
Place  and  environs.  Coming  so  hard  on 
the  heels  of  Atlanta's  IMF  exhibition  in 
late  May  (see  last  month's  "Stereo 
Scene'1),  the  CES  was  impressive  not  so 
much  for  its  wealth  of  hitherto  unseen 
products  (there  were  of  course  some)  as 
for  its  sheer  size. 

Doing  It  Digitally.  Major  Japanese 
manufacturers  are  not  flagging  a  bit  in 
their  campaign  to  stake  out  major  por¬ 
tions  of  the  digital  audio  market.  To  pre¬ 
viously  exhibited  prototypes  and  (in 
Sony's  case)  actual  production-ready 
products  of  a  digital  nature  can  be  add¬ 
ed  PCM  processors  from  Technics  and 
Hitachi,  These  are  designed  to  be  used 


with  video-cassette  recorders  and  em¬ 
ploy  13-bit  systems  with  sampling  rates 
of  about  44  kHz.  Even  as  these  things 
go,  the  new  units  are  physically  large.  At 
present,  however,  they  should  be  looked 
upon  as  essentially  prototypes  and  thus 
subject  to  change. 

Meantime,  deep  in  the  bowels  of 
McCormick  Place,  behind  an  unmarked 
(and  guarded)  door,  a  privileged  few 
could  get  a  look  at  and  listen  to  Matsu¬ 
shita’s  "VISC” — a  video-disc  system 
that  has  already  begun  branching  out 
into  audio.  VISC  is  another  13-bit  sys¬ 
tem,  with  dropout  correction,  that  sam¬ 
ples  at  44  kHz.  The  pickup  principle  for 
the  players — several  were  shown  in  pro¬ 
totype  form,  including  a  two-speed  mod¬ 
el — is  mechanical/piezoelectric.  VISC 
shares  with  some  of  the  other  disc  sys¬ 
tems  a  capability  for  real-time  master¬ 
ing,  ft  also  employs  conventional  press¬ 


ing  techniques  and  materials  for  its  soft¬ 
ware,  which  was  shown  in  12-  and  7- 
inch  versions  in  forms  superficiary  iden¬ 
tical  to  their  audio-only  counterparts,  the 
1 2-inch  LP  and  the  7-inch  45-rpm  single. 
In  its  audio  version,  VISC  operates  at 
450  rpm  for  a  per-side  playing  time 
(stereo)  of  30  minutes.  Dynamic  range  is 
35  dB,  with  less  than  0.1  percent  har¬ 
monic  distortion.  The  price  for  a  player  is 
not  expected  to  exceed  S600  in  Japan. 

And  In  Amplifiers.  Not  a  great  deaf 
of  noise  is  being  made  about  it.  but  a 
large  number  of  the  latest  power  amplifi¬ 
ers  being  introduced  are  class-A  de¬ 
signs— -ai  least  up  to  the  first  few  watts 
per  channel.  Evidently,  1C  technology, 
which  is  still  not  highly  considered  for 
use  in  the  actual  audio-signal  path,  has 
made  complex  control  of  power  supplies 
a  relatively  straightforward  and  inexpen¬ 
sive  affair.  Hence  the  bias  on  the  output 
stages  can  be  easily  altered  under  dy¬ 
namic  conditions,  permitting  an  amplifier 
to  run  class  A  at  low  output  and  class  AB 
for  high  signal  levels.  A  comprehensive 
list  of  the  products  incorporating  this  fea¬ 
ture  would  be  difficult  to  provide  just  now 
(in  many  cases  English-language  speci¬ 
fications  and  design  details  are  still  not 
available  for  products  from  overseas).  In 
one  case,  that  of  the  Monogram  3300 
(200  watts  per  channel;  $595),  class-A 
operation  is  said  to  persist  up  to  f  0  watts 
output,  which  is  substantial, 

Mitsubishi’s  tentative  name  for  a  new 
group  of  products  is  "microcompo¬ 
nents."  The  rationale  behind  this  is  the 
full  utilization  of  size  reductions  made 
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possible  by  modern  circuitry.  To  empha- 
size  the  concept,  the  company  has 
worked  out  styling  that  is  a  clear  depar¬ 
ture  from  current  trends  and  something 
of  an  Arabian-Nights  delight  to  behold. 
Multi-colored  jewel  lights  gleam  from  pe¬ 
tite  soft-gold  panels,  and  all  control  func¬ 
tions  are  handled  as  much  as  possible 
by  microswitches  rather  than  knobs  and 
other  gross  devices.  So  far,  Mitsubishi 
has  introduced  a  preamplifier,  the  M- 
POi,  a  power  amplifier  (M-A01 ;  70  watts 
per  channel),  and  a  quartz-oscillator 
synthesizing  FM  tuner,  the  M-F01 . 

Yamaha's  70-watt-per-channel  A-1  in¬ 
tegrated  amplifier  ($595)  has  an  almost 
shockingly  simple  front  panel  that  repre¬ 
sents  certain  internal  refined  simplici¬ 
ties,  such  as  a  phono  preamplifier  that 
can  be  coupled  to  the  output  stages  by 
means  of  the  most  direct  signal  path. 
Beneath  a  flip-down  panel  the  A-1  pro¬ 
vides  most  of  the  conventional  controls 
one  would  expect  from  an  integrated 
amplifier,  but  the  ability  to  bypass  most 
of  them  is  the  philosophy  behind  the 
new  design. 

Lux  has  recently  established  a  “Labo¬ 
ratory  Standard  Series,"  all  transistor¬ 
ized,  and  consisting  at  present  of  a 
quartz-locked  tuner  with  automatic  fine 
tuning,  a  100-watt-per-channel  integrat¬ 
ed  amplifier.  00-watt  stereo  power  am¬ 
plifier,  150-watt  mono  power  amplifier, 
preamplifier,  and  octave-band  graphic 
equalizer.  Approximate  prices  range 
Irom  $500  to  $900,  with  the  L-1Q0  inte¬ 
grated  amplifier  being  the  costliest.  Au¬ 
dio  Research,  another  company  known 
for  its  mixed  line  of  vacuum-tube  and 


transistorized  gear,  has  spread  its  latest 
offerings  between  two  new  solid-state 
power  amplifiers  (50  and  100  watts  per 
channel)  and  an  all-new  vacuum-tube 
preamplifier,  the  SP-6,  at  about  SI  ,075. 
Other  introductions  include  an  electronic 
crossover  and  a  moving-coit-cartridge 
"head  amplifier," 

The  Program  Sources.  According  to 
B.I.C.,  the  3-^-ips  cassette  is  an  idea 
whose  time  has  finally  come.  The  com¬ 
pany  has  introduced  three  two-speed 
cassette-deck  models,  all  front  loading. 
The  top-of-the-iine  three-head,  dual¬ 
capstan  Model  T-3  provides  ail  the  im¬ 
provements  in  frequency  response  and 
dynamic  range  that  one  might  expect 
from  the  higher  tape  speed.  In  turnta¬ 
bles,  BTC,  has  adopted  the  motional- 
feedback  approach  for  several  of  Its  new 
belt-drive  machines.  The  more  elabo¬ 
rate  of  them,  such  as  the  $200  916  MR 
and  the  $320  918  MFC,  boast  micro¬ 
processors  to  handle  speed  control  and 
other  operating  functions,  as  well  as  dig¬ 
ital  readout  of  speed.  The  new  BTC. 
machines,  which  include  manual  and 
single-play  models,  also  have  a  unique 
control  by  which  the  user  can  adjust  the 
compliance  of  the  suspension. 

More  motional  feedback  turns  up  in 
the  new  Eumig  CCD  cassette  deck 
($1,300),  a  three-head  machine  that 
lacks  a  capstan  flywheel  Instead,  an 
LED  light  source  and  a  photo  transistor 
“read"  an  opaque  pattern  of  lines  on  a 
transparent  disc  that  rotates  with  the 
capstan.  The  resulting  photo-transistor 
output,  compared  with  a  fixed  reference 


frequency,  governs  the  speed-control 
circuitry.  The  extremely  low  inertia  of  the 
CCDs  drive  system  permits  astonish¬ 
ingly  rapid  switching  of  transport  func¬ 
tions.  The  deck  also  uses  voltage-con¬ 
trolled  amplifiers  to  establish  recording 
levels — the  only  machine  in  my  experi¬ 
ence  to  do  so. 

The  latest  cassette-deck  manufactur¬ 
er  to  announce  the  ability  to  handle  the 
up-and-coming  metal-alloy  tape  formu¬ 
lations  such  as  3M's  Metafine  is  Mar- 
antz.  By  taking  a  machine  already  exist¬ 
ing  in  its  line  and  switching  the  heads 
and  making  appropriate  changes  in  the 
electronics,  Marantz  has  come  up  with 
the  new  Model  5025,  with  a  Metafine 
switch  prominent  on  its  front  panel. 

Some  months  ago  Fisher  introduced 
wireless  remote  control  on  the  two-head 
CFM025  cassette  deck.  Now  there  are 
two  three-head  machines,  the  GR5125 
and  CR51 50,  with  the  latter  having  a  re¬ 
mote  controller  that  completely  dupli¬ 
cates  all  the  transport  functions,  includ¬ 
ing  fast  forward  and  rewind.  Other  con¬ 
venience  features  grace  the  Pioneer 
CT-F900,  a  $475  three-head  deck  with  a 
four-function  memory  that  can  be  set  up 
to  initiate  various  modes  of  automatic  re¬ 
wind.  The  machine  also  has  peak- 
responding  fluorescent  recording-level 
indicators  with  peak-hold  capability. 
Sony's  new  TC-K8B  cassette  deck  em¬ 
ploys  6 4- element  liquid-crystal  record¬ 
ing-level  indicators  for  a  most  cheery 
and  colorful  display,  in  addition,  Sony 
has  established  what  it  calls  a  "purist" 
line  of  components,  starting  with  its  pre¬ 
viously  introduced  class-D  amplifier  and 
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SHAKESPEARE  HAS 


Style  No.  176 

Big  StickmCB  base  antenna 

■  300  watts  power  rating  /  OC 
ground 

■  125  MPH  wind  rating 

■  12  times  more  capture  area  at 
60’  height 

■  conductor  sealed  in  fiberglass 

■  18’  height,  includes  Lf-bolts  for 
mounting  to  Vfa"  and  1  ]k"  pipe 

■  accepts  standard  PL259  connector 
and  50  ohm  cable 


At  a  loss 
for  words? 

Big  Stick"' Antenna  gets  out 
when  the  skip  gets  thick.  With  its 
unique  design,  this  antenna  delivers 
the  longest  possible  range,  the 
strongest  signal  capture  area,  and 
the  lowest  radiation  angle  of  any 
omni-directional  antenna  in  its  class, 

Only  two  pieces 
make  one 
Big  Slick 

You  can  count  on  Big  Stick’s 
engineering  for  performance  that’ll 
keep  you  talking.  It's  the  one  and 
only  two  piece  antenna  that's  a 
cinch  to  install  and  trouble-free. 

U.  Patent 
#4,097,870 

©Big  Stick  has  a  band  spread  tuned 
circuit  that  yields  a  low  SWR  across  all  40 
channels  (See  SWR  chart)©lts  OC  ground 
provision  lowers  static  noise  and  reduces 
lightning  hazard. ©Signal  loss  is  prevented 
by  its  innovative  polystyrene  air  cell  dilectric 
structure. ©The  silver  plated  copper  braid  in 
the  decoupling  sleeve  lowers  resistance  and 
increases  efficiency  ©The  metal  radiator  is 
completely  protected  by  a  sheath  of  high 
grade  fiberglass. ©Its  aluminum  mounting 
sleeve  includes  U-bolts  for  easy  installation 
©Factory  designed  crimping  permanently/^ 
locks  the  SO  239  connector  in  position 
©And  the  connector  is  sealed  and  protected 
from  the  elements. 


EVERYONE  TALKING! 


DETERIORATION,  SEVERE  ENVIRONMENT 


YEARS 


The  principal  of  “shin  effect/*  A  transmitted 
signal,  in  the  form  of  energy,  travels  on  the  surface 
of  the  metal  radiator  of  an  antenna.  This  occurs 
regardless  of  the  length,  density,  or  thickness  of  the 
metal  radiator.  Picture  an  antenna  surface  after  it 
has  been  bombarded  by  millions  of  tiny  particles  day 
after  day  Dust,  dirt,  pollutants,  salt,  chemicals,  all 
of  them  impinging  on  the  surface  to  create 
obstacles  that  offer  resistance  to  your  transmitted 
,  signal.  Within  six  months  exposure,  surface 

resistance  on  an  exposed  radiator  can  rob  you  of  up 
to  20%  of  your  power 


Tried 
and  Truel 

Built  in  the  factory  so  you  don’t  have  to 
rebuild  it  on  your  roof.  Big  Stick  comes 
in  two  pieces.  Not  like  the  multi-pieced 
antenna  puzzle  you  helped  your  neighbor 
put  up  last  summer.  You  know. ..the  one 
with  all  those  radials  and  that  huge  bag  of 
bolts.  The  same  one  that  came  crashing 
down  during  the  windstorm. 

The  Big  Stick  is  super  engineered. 
Quick,  easy  installation  allows  you  more 
time  to  modulate.  High  winds  or  solid 
ice. ..it’s  built  to  keep  you  talking  whatever 
the  weather. 


(TYPICAL)  FIBERGLASS  ANTHNNA 

A  speck  of  dust? 

It’s  hell  in  your  eye... 
even  worse  on  your 
antenna! 


When  it’s  the  surface  of  an  antenna  that’s 
designed  to  radiate  the  signal,  youte  in  for 
problems... 

Metal  corrodes. ..fiberglass  does  not. 
And  the  fiberglass  surface  of  the  Big  Stick 
is  far  less  susceptible  to  pollution  and 
contaminants  in  the  environment. 

With  a  Shakespeare  fiberglass 
antenna,  surface  contamination  and  crud 
does  not  mar  performance  because  the 
surface  is  not  the  radiator.  Instead,  the 
radiator  is  sealed  inside  the  fiberglass 
sheath,  which  is  transparent  to  radio 
frequencies  and  lets  the  signal  through 
without  interference  or  distortion. 


lELAN...the  world’s  largest  Fiberglass 
iiitenea  plant  Just  made  your  nest  antenna. 


200,000  aifuif*  feat  be  voted  entirely  to  communications  antennas  and  related  fiberglass  products,  complete  with 
advanced  testing  facilities  and  laboratories  for  research  and  development 


ELECTRONICS  AND  FIBERGLASS  DIVISION 

Antenna  Group/PO  Box  246.  Columbia,  S  C.  29202 


The  Shakespeare  Company  /  Manufacturers  of  Communication  Equipment,  Fishing  Tackle, 
Industrial  Fiberglass,  Wonderthread  and  Specialized  Monofilaments,  Golf  Equipment,  Automotive 
Products,  Saddlery  and  Equestrian  Accessories,  and  Marine  Taxidermy. 
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working  its  way  down  through  the  simi¬ 
larly  styled  TA-N86  power  amplifier 
[switchable  between  class-B  (80  watts) 
and  class-A  (18  watts)  operation],  the 
TA-E88B  and  TA-E86  preamplifiers,  and 
an  electronic  crossover. 

Optonica,  which  recently  amazed  the 
world  with  its  microprocessor  cassette 
equipment,  has  taken  that  technology 
over  to  record  players  in  the  form  of  the 
RP-X1  turntable,  which  can  be  pro¬ 
grammed  to  play  bands  or  portions  of 
bands  on  records  in  any  desired  order 
automatically,  with  up  to  ten  repeats 
possible.  A  laser  scanner,  apparently 
carried  on  a  separate  sub-arm,  is  said  to 
count  the  grooves  and  thus  execute  the 
program;  a  remote  controller  that  dupli¬ 
cates  the  main  programming  keyboard 
transmits  via  infrared.  Finally,  an  LED 
digital  readout  indicates  the  instructions 
given  to  the  direct-drive  machine. 

Another  giant  in  tape,  Akai,  has 
stepped  into  the  record-player  arena,  in 
this  case  with  the  more  conventional  ap¬ 
proach  of  five  initial  models  beginning 
with  a  belt-drive  semi-automatic  ma¬ 
chine  and  proceeding  up  to  a  fully  auto¬ 
matic  quartz-locked  direct-drive  model. 
On  the  unconventional  side  of  the  street, 


the  British-made  JBE  turntable  line  is 
available  with  three  different  arms 
(Shure/SME,  Formula  4,  or  Dynavector) 
and  three  different  styling  schemes,  one 
of  which  involves  a  transparent  acrylic 
base.  The  platter  is  made  up  of  six  large 
circular  disc  supports  on  an  acrylic  sub¬ 
platter;  the  controls  for  the  direct-drive 
machine  are  housed  in  a  separate  unit. 
Even  more  unconventional  is  the  Oasis 
T-1  manual  turntable,  which  employs 
two  motors  and  a  fluid  coupling  to  drive 
an  otherwise  isolated  acrylic  platter. 

A  brief  look  at  new  phono  cartridges: 
Audio-Technica  has  two  new  top  mod¬ 
els,  the  AT15SS  and  AT20SS,  with  be¬ 
ryllium  stylus  shanks  and  improved  Shi- 
bata  styli.  The  replaceable  styli  fit  the 
previous  AT  1 5Sa  and  AT20SLa  models. 
Empire’s  “Broadcast  One”  is  the  first 
“ruggedized”  model  from  that  manufac¬ 
turer,  intended  primarily  for  heavy-duty 
professional  applications.  ADC  has 
worked  its  way  up  to  a  MK  III  designa¬ 
tion  for  its  finer  phono  cartridges,  and 
has  just  introduced  an  XLM  MK  III 
together  with  a  QLM  MK  III  series.  A 
new  line  of  pickups,  the  Osawa  “Moving 
Permalloy”  cartridges,  comprises  three 
models  ranging  in  price  from  $35  to 


$1 00.  The  top  model,  the  300  MP,  has  a 
carbon-fiber  stylus  cantilever.  Another 
new  moving-magnet  line  is  entitled  An¬ 
dante,  and  is  made  up  of  two  models, 
the  E  and  the  S,  with  elliptical  and  spher¬ 
ical  tips.  Grace’s  latest  cartridge,  the 
SF-90,  is  integrated  with  a  universal 
headshell  for  reliable  electrical  connec¬ 
tions,  rigidity,  and  low  mass. 

Among  the  more  newsworthy  events 
of  the  show  was  the  demise  of  a  pro¬ 
duct:  the  esteemed  Yamaha  CT-7000, 
one  of  the  most  celebrated  FM  tuners 
ever  built.  The  CT-7000  will  be  replaced 
by  the  T-2  ($700),  a  model  with  a  black 
front  panel,  even  lower  and  leaner  pro¬ 
portions,  and  a  claimed  augmentation  in 
performance.  (In  case  you  wondered, 
there  is  a  new  T-1  tuner  also,  at  $355.) 

A  novel  concept  in  tuners  comes  from 
Technics.  Its  ST-9038  FM  tuner,  with 
quartz-crystal  synthesized  digital  read¬ 
out,  is  available  with  the  SH-9038  “Mi- 
com  Programmable  Unit.”  The  latter  is  a 
microprocessor  that  will  literally  operate 
four  components  in  an  audio  system 
over  a  period  of  a  week,  following  in  de¬ 
tail  any  schedule  punched  in  by  the 
user.  Up  to  eight  FM  stations  can  be  pre¬ 
set;  the  SH-9038  also  functions  as  a  dig¬ 
ital  clock,  with  a  stop-watch  mode.  As  for 
the  tuner  itself,  it  offers  manual  tuning 
along  with  several  automatic  tuning 
modes  that  will  reject  stations  with 
excessive  noise  plus  distortion. 

Marantz  has  revived  oscilloscopes  as 
front-panel  features  in  two  of  its  new  tun¬ 
ers,  the  21 1 0  ($340)  and  the  more  elab¬ 
orate  2130  (500).  Monogram  is  pursuing 
the  ideal  of  the  totally  non-mechanical 
tuner  with  the  Model  3600  digital-read- 
out  design,  which  is  entirely  voltage  con¬ 
trolled.  Another  British  manufacturer, 
Amstrad,  has  enlarged  the  rather 
skimpy  number  of  tuners  offering  multi¬ 
band  reception  with  two  models,  the 
EX. 303  and  EX. 202.  And  Lux  has  added 
a  quartz-locked  FM-only  model,  the 
5T10,  to  its  prestigious  Laboratory  Ref¬ 
erence  Series. 

Until  Next  Year.  This  brings  us  to  the 
end  of  our  available  space,  and  hence 
necessarily  to  the  end  of  this  two-part 
highlighting  of  the  year’s  newest  audio 
products.  The  “highlighting”  should  be 
stressed.  What  has  been  briefly  de¬ 
scribed  here  does  not  begin  to  approach 
a  comprehensive  cataloging  of  the  latest 
high-fidelity  gear  soon  to  go  on  the  mar¬ 
ket.  But  if  it  manages  to  inform  you  that 
there  is  truly  new  equipment  out  there — 
lots  of  it — it  will  have  served  its  major 
purpose.  O 


If  You  Hove  the  Means, 


Nikko  Has  the  High  End 


MOS-FET  circuitry  which  enables  it  to  produce  a  resounding  80  watts  per 
channel*  at  a  low  0.006%  THD.  Complete  with  LED  readout  to  monitor  the  pulse 
of  power  in  each  channel. 

If  you  like  to  get  involved  with  shaping  the  destiny  of  yaur  music,  the  10  band 
per  channel  12dQ  boost  or  cut)  EQ  1  graphic  equalizer  lets  you  adjust  your 
audio  system  to  suit  your  room  acoustics  and  yaur  taste. 

The  Gamma  V  synthesized  digital  FM  stereo  tuner  features  automatic  (or 
manual)  tuning  with  LED  station  frequency  readout  that  is  as  accurate  as  the 
state-of-the-art  permits. 

Yet,  as  "high  end"  as  Nikko's  components  are,  the  "means”  it  takes  to  acquire 
them  is  surprisingly  low.  Call  this  toll-free  number  for  the  name  of  your  Nikko 
dealer  and  find  out  for  yourself:  (1)  800  423-2994. 


For  Those  Who  Take  Their  Stereo  Seriously 

Nikko  Electric  Corp,  of  America,  16270  Roymer  5t„  Von  Nuys,  CA  91406  •  (213)  988'0105 
•both  channels  driven  into  8  ohms.  2QHz  to  2QHHz 
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POPULAR  ELECTRONICS 


Let's  set  the  record  straight! 

Stanton  has 
had  it  all  for  more 
than  15  years. 

The  881 S  has  been  acclaimed  worldwide  as 
the  finest  cartridge  available.  It  embodies  a  unique 
combination  of  features  developed  by  Stanton. 

After  ail,  it  was  Stanton  who  pioneered  the 
first  Magnetic  Stereo  Cartridge  —  as  well  as  the  first 
CD-4  pickup  produced  in  the  United  States. 


©  Stanton  Magnetics  Inc.  1978 


FEATURE 

Record  Static  Elimination  System 

Every  Stanton  cartridge  for  the  last  15 
years  has  featured  a  patented  stylus  assembly 
which  neutralizes  the  atmosphere  surrounding 
the  diamond  stylus  and  discharges  record 
static  harmlessly  into  the  grounded  record  play¬ 
ing  system. 


BENEFITS 

A.  Eliminates  harmful  static  electricity  at  the  record. 

B.  Eliminates  static  clicks  and  pops  at  the 
loudspeaker. 

C.  Enables  the  brush  to  do  a  proper  cleaning  job. 

D.  Permits  the  use  of  an  Ungrounded  Brush. 

E.  Eliminates  electrostatic  dust  attraction  to  the  stylus 
tip. 


FEATURE 

“Longhair”®  Brush 

Its  independently  hinged  action  does  not 
interfere  with  the  tracking  force  of  the  stylus 
while  its  tapered  nylon  bristles  clean  the 
grooves  in  front  of  the  stylus.  Stanton  developed 
it  in  1966. 


BENEFITS 

Cleans  records  efficiently. 

Damps  tonearm  resonance. 

Improves  low  frequency  tracking. 
Dynamically  stabilizes  tonearm  system. 
Aids  in  playback  of  warped  records. 


FEATURE 

Stereohedron™  Stylus  Tip 

Patented  in  1976,  the  Stereohedron  stylus 
tip  has  a  far  greater  bearing  radius  and  more 
contact  area  with  the  groove. 


BENEFITS 

A.  Exceptional  frequency  response. 

B.  Superior  protection  of  high  frequency  signals  in  the 
groove. 

C.  Longer  record  life, 

D.  Longer  stylus  life. 

E.  Better  tracing  ability. 


FEATURE 

High  Energy  Rare  Earth  Magnet 

First  introduced  by  Stanton  in  early  1977, 
this  type  of  magnet  enabled  the  complete 
miniaturization  of  the  stylus  assembly  and  tip 
mass.  It  is  the  beginning  of  a  whole  new  genera¬ 
tion  of  cartridges. 


BENEFITS 

A.  Outstanding  tracking  ability. 

B.  Unequaled  transient  response. 

C.  Higher  output  with  one  tenth  the  mass  of  ordinary 
magnets. 

D.  Superior  tracing  ability. 


...  and  you  see  why  Stanton  is 


imitated...  but  unequaled! 

Write  today  for  further  information  to  Stanton  Magnetics ,  Inc., 
Terminal  Drive,  Plainview,  N.Y .  11803. 


the 
choice 
of  the 
professionals 


STaNTOn 


OCTOBER  1978 


CIRCLE  NO.  48  ON  FREE  INFORMATION  CARO 
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When  von  do.  you*  II  probably  pick  CIE. 

You  can’t  afford  to  settle  for 
less  when  it  comes  to  something  like 
electronics  training  that  could 
affect  your  whole  life. 
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POPULAR  ELECTRONICS 


When  you  shop  around  for 
tires,  you  look  for  a  bar¬ 
gain.  After  all,  if  it’s  the  same 
brand,  better  price  —  why  not 
save  money? 

Education’s  different. 
There’s  no  such  thing  as  4 'same 
brand.”  No  two  schools  are 
alike.  And,  once  you’ve  made 
your  choice,  the  training  you 
get  stays  with  you  for  the  rest 
of  your  life. 

So,  shop  around  for  your 
training.  Not  for  the  bargain. 
For  the  be $t.  Tlio rough,  profes¬ 
sional  training  to  help  give  you 
pride  and  confidence. 

If  you  talked  to  some  of  our 
graduates,  chances  are  you’d 
find  a  lot  of  them  shopped 
around  for  their  training.  They 
pretty  much  knew  what  was 
available.  And  they  picked  CEE 
as  number  one. 

Whyyou  should 
shop  around  yourself. 

We  hope  you’ll  shop  around 
Because,  frankly,  CIE  isn’t  for 
everyone. 

There  are  other  options 
for  the  hobbyist.  If  you’re  the 
ambitious  type  —  with  serious 
career  goals  in  electronics  — 
take  a  close  look  at  what 
we’ve  planned  for  you  at  CIE. 

What  you  should  look 
for  first. 

Part,  of  what  makes  elec¬ 
tronics  so  interesting  is  it’s 
based  on  scientific  discoveries 
—on  ideas!  So  the  first  thing  to 
look  for  is  a  program  that  starts 
with  ideas  and  builds  on  them! 

Tli at’ s  what  happens  with 
CIE’s  Auto- Programmed® 
Lessons.  Each  lesson  takes  one 
or  two  principles  and  helps  yon 
maste  r  the  m  —  before  you 
start  using  them! 

How  practical 
is  the  trainiiTg? 

Tli  is  is  the  next  big  impor¬ 
tant  question.  After  all,  your 
career  will  be  built  on  what  you 
can  do  —  and  on  how 
well  you  do  it. 

fie re  arc 
wavs  some 
of  CIE’s 
trouble¬ 
shooting 
programs 
help  you  get 
your  “hands-on’ 
training . . . 

With  CIE’s 
Espcri mental  ,  y? 
Electronics 
Laboratory  * .  * 


you  learn  and  review  the  basics - 
perform  dozens  of  experiments. 
Plus,  you  use  a  3- in-1  precision 
Multimeter  to  learn  testing, 
checking,  analyzing! 


When  you  build  your 
own  5  MHz  Triggcrcd- 
Sweep,  Solid-State  Oscil¬ 
loscope  you  take  your  first 
re  al  p  r o  fe  ss  i  o  1 1  a  1  ste  p .  Yo  u  use 
it  as  a  doctor  uses  an  X-ray 
machine  — to  “read”  waveform 
patterns . . .  lock  them  in . . . 
study  understand  and  inter¬ 
pret  them! 

When  you  get  your 
Zenith  19-  inch  Diagonal 
Solid-State  Color  TV  YOU 


IVuicni  fiiitwJttlcfl 

apply  your  new  skills  to  some 
real  on -die -job-type  trouble¬ 
shooting!  You  learn  to  trace 
signal  flow. . .  locate  malfunc¬ 
tions.  .  .  restore  perfect  operat¬ 
ing  standards  —  just  as  with  any 
sophisticated  electronics 
equipment! 


When 

you  work  with  a  completely 
Solid- State  Color 
Bar  Generator— 

actually  a  TV  signal 
transmitter— you  study 
up  to  ten  different 
patterns  on  vour  TV 
screen . . .  explore  digi¬ 
tal  logic  circuits . . .  observe 
the  action  of  a  crystal-con¬ 
trolled  oscillator! 

Of  course,  CIE  offers  a 
more  advanced  training  pro¬ 
gram,  too.  But  the  main  point  is 


simply  this: 

All  this  training  takes 
effort.  But  you’ll  enjoy  it.  And 
it’s  a  real  plus  for  a  trouble¬ 
shooting  career! 

Do  you  prepare  for 
your  FCC  License? 

Avoid  regrets  later.  Check 
tliis  out  before  you  enroll  in 
any  program. 

For  some  troubleshooting 
jobs,  you  must  have  your  FCC 
Lie e  n  se .  For  othe  r  s ,  e  mpl  oy e  rs 
often  consider  it  a  mark  in  your 
favor.  Either  way,  it’s  govern¬ 
ment-certified  proof  of  specific 
knowledge  and  skills! 

More  than  half  of  CIE’s 
courses  prepare  yoti  for  the 
gove rnment-adntinistered  FCC 
License  exam.  In  continuing 
surveys,  nearly  4  out  of  5  CIE 
graduates  who  take  the  exam 
get  their  Licenses! 

Shop  around . ,  *  but  send 
for  CIE’s  free  school 
catalog  first! 

Mail  the  card.  If  it’s  gone, 
cut  out  and  mail  the  coupon.  If 
you  prefer  to  write,  men¬ 
tion  the  name  and  date 
of  tliis  magazine.  We’ll 
send  you  a  copy  of  CIE’s 
FREE  school  catalog  - 
plus  a  complete  pack¬ 
age  of  independent 
home  study  information! 
For  your  convenience, 
well  try  to  have  a  repre¬ 
sentative  contact  you  to 
answer  your  questions. 

Mail  the  card  or  coupon  — 
or  write:  CIE,  1776  East 
17th  St.,  Cleveland, 

OH  44114. 


Ctevaltind  Institute! 
of  Electronic*.  Inc. 

1,7 7©  East  17th  stroot,  Oev*i0rtd.  Ohio  44114 

A4Es*di:^d  Mentor  H^m*  JcuDy  C*uMii 

□  YES..  *  I’m  shopping  around 
for  die  right  kind  of  career  training 
in  electronics  troubleshooting  — and 
CEE  sounds  well  worth  looking  into. 
Please  scud  me  my  FREE  CIE  school 
catalog  —  Including  details  about 
troubleshooting  courses— plus  my 
FREE  package  of  home  study 
information! 


IV  tnl  Xunic 

Address. 


Apt. 


CU y_ 


Suite. 


Ant 

;  area 

Check  box  for  G-E  Bill  information: 
□  Veteran  Q  Active  Duty 

Mail  today! 
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HIRSCH/HOUCK  LABORATORIES 


Julian  Hirsch 

Audio  Report 


"It  is  quite 
possible  .  .  . 
lor  two 
products  to 
.sound  different 
.  ,  .  without  one 
necessarily 
being  better." 


What  Is  the  Best  (Tuner,  Amplifier,  etc.)? 


1WISH  l  had  □  dollar  for  every  time 
someone  has  asked  me  that  ques¬ 
tion!  It  seems  that  we  have  a  deep-seat¬ 
ed  need  to  know  what  is  the  “best’'  of 
anything*  if  for  no  other  reason  than  to 
satisfy  our  curiosity,  (Most  of  us  accept 
the  fact  that  the  "best"  will  be  beyond 
our  means,  but  it's  fun  to  know,) 

Maybe  there  are  ways  to  determine 
the  "best"  brand  of  frozen  peas,  or  lawn 
mnwers,  or  what  have  you — but  how 
does  one  go  about  determining  which 
high-fidelity  component  is  the  "best" 
of  its  type?  If  it  were  simply  a  matter  of 
measuring  a  few  key  performance  para¬ 
meters,  the  problem  might  be  solvable, 
but  this  becomes  less  likely  when  doz¬ 
ens  of  different  and  unrelated  measure¬ 
ments  are  involved.  Suppose  one  FM 
tuner  has  Usable  and  50-dB  Quieting 
Sensitivities  of  11  and  13  dBf,  and 
another  measures  10  and  14  dBf,  Which 
is  the  better?  Suppose,  also,  that  the 
first  has  an  alternate-channel  selectiv¬ 
ity  rating  of  70  dB*  and  the  second  is  80 
dB,  As  an  additional  complication,  one 
tuner  might  have  25  dB  of  channel  sep¬ 
aration  across  the  full  audio  range, 
while  the  other  measures  50  dB  at  400 
Hz,  but  only  15  dB  at  the  frequency  ex¬ 
tremes.  How  about  noise?  Is  it  signifi¬ 
cant  that  tuner  A  has  a  70-dB  S/N  rat¬ 
ing,  while  tuner  B  is  only  65  dB? 

I  am  deliberately  trying  to  muddy  the 
waters  a  bit;  but,  in  actuality,  things  are 
much  more  complicated  than  this  sim¬ 
ple  example  would  suggest.  There  are 
literally  dozens  of  FM  tuner  perfor¬ 
mance  ratings  to  be  considered;  a  simi¬ 
lar  situation  exists  with  amplifiers. 
Once  we  know  all  the  pertinent  facts 
(and  some  that  are  not  so  pertinent],  is 
it  possible  to  make  a  logical  choice  and 
say  with  some  assurance  that  one  prod¬ 
uct  is  "better”  than  another? 

If  you  can  do  this*  I  wish  you  would 


pass  the  secret  along  to  me!  Most  of  the 
dozens  nf  tests  made  on  tuners  and 
amplifiers  follow  standardized  proce¬ 
dures,  established  by  technical  groups 
such  as  the  IHF  or  the  IEEE,  They  are 
meant  to  place  the  ratings  of  products 
from  different  manufacturers  on  a  com¬ 
mon  footing,  so  that  one  can  avoid  the 
common  error  of  comparing  "apples 
and  oranges."  For  this  purpose,  they 
are  certainly  useful.  Nevertheless,  I 
submit  that  they  tell  us  much  less  than 
most  of  us  would  care  to  admit  about 
how  good  a  product  really  is.  Since 
they  do  not  recognize  the  subjective 
qualities  that  strongly  influence  our 
initial  purchase  decision  and  long-term 
satisfaction,  they  can  hardly  give  a 
meaningful  answer  to  the  question; 
"Which  is  best?" 

As  a  specific  example*  let  us  go  back 
to  that  FM  tuner  selection  problem  (I 
use  the  tuner  as  an  illustration  because 
it  is  subject  to  frequent  manual  manip¬ 
ulation  by  the  user,  and  is  especially 
subject  to  quirks  that  are  not  covered  by 
existing  specifications). 

1  think  we  can  agree  that  the  purpose 
of  a  hi-fi  FM  tuner  is  to  receive  FM 
broadcasts  without  audible  degrada¬ 
tion  of  the  signal  transmitted  by  the 
broadcast  station,  i  will  further  qualify 
this  by  stating  that  the  evaluation  of  re¬ 
ceived  quality  will  be  done  by  listen¬ 
ing,  through  amplifiers  and  speakers  in 
a  home  environment,  rather  than  by 
laboratory  tests  with  expensive  test 
equipment.  In  the  vast  majority  of 
cases,  no  one  could  distinguish  one 
tuner  from  another  by  an  A-B  listening 
comparison,  regardless  of  the  disparity 
in  price  or  ratings  between  them.  This 
may  sound  strange,  but  I  have  done  it 
literally  hundreds  of  times  and  don't  al¬ 
ways  hear  a  difference  which  would  in¬ 
duce  me  to  spend  an  extra  dollar  for 
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one  of  the  tuners  being  compared. 
Of  course,  it  is  understood  in  this 
discussion  that  we  are  dealing  with 
high-quality  equipment  in  proper 
operating  condition.  This  does  not 
mean  that  all  tuners  are  alike  but 
that  the  differences  between  them 
are  not  too  significant  with  avail¬ 
able  program  material. 

If  listening  quality  alone  is  not 
sufficient  to  distinguish  between 
tuners,  how  can  we  make  a  reason¬ 
able  choice?  What  other  factors 
distinguish  FM  tuners  from  each 
other,  besides  their  electrical  per¬ 
formance?  Size,  appearance,  spe¬ 
cial  features  such  as  Dolby  circuits 
or  digital  displays,  tuning  aids,  di¬ 
al-scale  legibility  and  accuracy, 
and  cost  are  a  few  that  come  to 
mind. 

When  I  am  evaluating  a  tuner,  I 
connect  it  to  an  audio  system  and 
to  an  antenna.  I  then  tune  in  sever¬ 
al  of  my  favorite  stations,  out  of  the 
more  than  50  that  can  be  received 
here  at  most  times.  Many  of  these 
signals  are  spaced  only  400  kHz 
apart  (alternate  channel  assign¬ 
ments).  If  the  dial  scale  is  so 
sparsely  or  inaccurately  calibrated 
that  I  cannot  tell  whether  I  am 
tuned  to  103.9  or  104.3  MHz  with¬ 
out  listening  to  the  station,  I  down¬ 
grade  the  tuner  severely.  For  me, 
the  mere  ability  of  a  tuner  to  re¬ 
ceive  a  signal  and  render  its  modu¬ 
lation  audible  is  not  sufficient.  It 
must  be  able  to  receive  the  station 
that  I  want  to  hear,  without  benefit 
of  “trial  and  error”  or  guesswork 
tuning  processes. 

Now,  does  the  tuning  meter  or 
other  indicator  actually  show  me 
the  best  tuning  point  (and  here, 
“best”  means  the  tuning  that  gives 
lowest  noise  and  distortion)?  If 
not — if  the  meter  pointer  is  near  or 
beyond  the  edge  of  the  indicated 
correct  zone  when  the  station  is 
tuned  correctly — what  use  is  the 
meter?  That’s  another  strike 
against  the  tuner  if  this  occurs. 


When  I  tune  across  the  FM  band, 
are  my  ears  assailed  by  bursts  of 
noise  as  I  pass  through  various 
broadcast  channels?  A  muting  sys¬ 
tem  that  does  not  mute  solidly  is 
worse  than  none  at  all,  and  is 
another  black  mark  against  the 
tuner.  Does  the  tuner  drift  enough 
to  require  retuning  after  a  time 
when  a  station  has  been  tuned  in 
from  a  “cold”  start?  Drift  is  rare 
these  days,  but  it  does  happen,  and 
should  not  be  tolerated. 

I  won’t  bother  going  on — the 
point  should  be  clear  by  now.  The 
“best”  tuner  is  the  one  that  lets 
you  tune  in  a  station  of  your 
choice,  without  guesswork,  which 
gives  you  the  full  audible  perfor¬ 
mance  inherent  in  the  broadcast 
material,  and  which  does  not  add 
any  audible  noises  in  the  tuning  or 
listening  processes.  This  is  not  as 
difficult  as  it  might  seem,  since 
even  a  moderately  priced  tuner  has 
better  quality  than  almost  every 
FM  broadcast  station.  If  the  tuner 
looks  good,  harmonizes  with  your 
amplifier  appearance,  and  is  with¬ 
in  your  budget,  it  is  probably  the 
“best”  for  you.  Keep  in  mind  that 
there  are  probably  a  number  of 
“best”  products,  since  the  substan¬ 
tive  differences  between  compara¬ 
bly  priced  models  from  reputable 
sources  are  usually  negligible. 

The  same  considerations  apply 
to  amplifier  selection,  except  that 
more  emphasis  should  be  placed 
on  adequate  control  flexibility. 
The  factors  to  listen  for  are  noises: 
switching  transients,  hiss,  and 
hum.  In  listening  to  program  mate¬ 
rial,  and  comparing  two  amplifi¬ 
ers,  be  suspicious  of  any  obvious 
sound-quality  differences.  The  real 
differences  in  sound  between 
amplifiers  are  so  subtle  that  they 
often  cannot  be  heard  without 
playing  special  records.  If  you 
plan  to  spend  your  spare  hours  lis¬ 
tening  only  to  those  records,  this  is 
a  valid  basis  for  choice.  If  your 


tastes  are  more  catholic,  you  might 
ignore  those  subtleties  which  must 
be  pointed  out  to  you  by  the  per¬ 
son  making  the  demonstration. 
(We  are  all  very  susceptible  to 
suggestion,  and  can  easily  be  con¬ 
vinced  we  are  hearing  something 
that  may  not  be  there  at  all.) 

I  have  not  mentioned  amplifier 
power,  which  is  really  a  system 
consideration.  (It  will  either  affect 
your  choice  of  speakers,  or  if  you 
have  the  speakers,  it  can  affect 
your  choice  of  an  amplifier.  In  it¬ 
self,  it  has  little  to  do  with  sound 
quality.) 

Insofar  as  distortion  is  con¬ 
cerned,  you  are  not  going  to  hear 
any  difference  between  amplifier 
distortions  of  0.05%  or  0.005%, 
though  some  golden-eared  people 
can  sometimes  distinguish  sound 
differences  even  between  two 
very-low-distortion  products.  But 
this  may  be  due  to  other  factors. 

This  article  was  not  intended  to 
be  a  guide  to  component  selection 
(that  would  require  book  length), 
but  rather  to  show  that  there  are  no 
simple  answers  to  the  question  of 
which  product  is  “best.”  I  am  de¬ 
liberately  avoiding  the  matter  of 
speakers,  which  warrant  a  separate 
treatment. 

I  would  like  to  make  a  final 
point,  however.  I  have  attempted 
to  “de-bunk”  audible  differences 
as  an  absolute  basis  for  hi-fi  com¬ 
ponent  selection.  Please  do  not  as¬ 
sume  that  there  are  no  audible  diff¬ 
erences,  for  they  do  exist!  This 
does  not  necessarily  make  one 
product  better  than  another, 
though,  in  many  instances  it  does. 
It  is  quite  possible,  for  example,  for 
two  products  to  sound  different 
(this  is  especially  true  with  speak¬ 
ers  and  phono  pickups)  without 
one  necessarily  being  better.  And 
when  it  comes  to  “best”  in  a  par¬ 
ticular  price  range,  there  are  too 
many  tradeoffs  to  be  made  for  such 
a  statement  to  be  possible.  O 
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$290  unit 
would  have 
cost  $1000 
only  4  years  ago 


The  Model  JT-V77 
AM  and  FM  stereo 
tuner  which  is  a 
companion  to  the 
Model  JA-S77  in¬ 
heads  JVC's  tuner 
line  this  year  In  addition  to  being  a  full- 
featured  deluxe  tuner  in  all  conventional 
respects,  the  Model  JT-V77  has  a 
Phase  Tracking  Loop  (PTL)  FM  detector 
that  is  said  to  elevate  its  overall  perfor¬ 
mance  level  to  well  beyond  the  norm  for 
its  price  class. 

The  tuner  measures  17WW  x  14H"D 
x  6l/t"H  (45  x  37.4  x  15.8  cm)  and  it 
weighs  1 3.9  lb  (6.3  kg).  Its  suggested  re¬ 
tail  price  is  $269.95. 

General  Description.  The  AM  and 

FM  scales,  both  of  which  are  linearly  cal¬ 
ibrated,  occupy  most  of  the  fop  half  of 
the  front  panel.  There  are  separate  large 
center-channel  (FM  only)  and  relative 
signal  strength  {AM  and  FM)  tuning  me¬ 
ters  on  the  lower  half  of  the  front  panel. 
Between  the  meters  and  a  large  tuning 
knob  are  stereo  and  tuning  hold  in* 
dicators. 

Across  the  bottom  of  the  panel  are 
five  lever  switches  and  a  small  volume 
control  knob.  The  switches  are  for  con¬ 
trolling  power,  selecting  the  mode 
(stereo,  mono,  or  blend),  muting, 
fm/am  selection,  and  rec  cal,  The  rec 
cal  switch  is  a  convenience  that  simpli¬ 
fies  off-the-air  taping.  If  replaces  the  tun¬ 
er's  audio  outputs  with  a  400-Hz  tone  at 
a  level  equivalent  to  50%  modulation 
(37.5-kHz  deviation  at  the  transmitter). 

JVC  suggests  that  the  rec  cal  tone 
level  be  set  to  give  a  0-dB  indication  on 
the  recorder's  meters  to  assure  that  pro¬ 
gram  peaks  do  not  drive  the  recorder 
into  distortion,  tf  one  wishes  to  record  an 
off-the-air  FM  broadcast,  the  rec  cal 
tone  should  be  used  to  set  the  record¬ 
er’s  meters  to  read  in  the  range  of  0  to 
—6  dB.  depending  on  its  reserve  head- 
room  (since  program  peaks  may  exceed 
32 
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teg  rated  amplifier, 


quieting  sensitivity  and  capture 
ratio  beyond  its  price  class  in 
the  JVC  Model  JT-V77 
AM/FM  stereo  tuner 

this  level  by  6  dB).  The  rec  cal  feature 
greatly  simplifies  the  making  of  dean, 
distortion-free  cassette  recordings  with¬ 
out  any  reference  to  the  actual  program 
levels  being  transmitted  when  the  gam 
levels  are  set  up. 

When  a  stereo-FM  broadcast  is  tuned 
in  the  stereo  indicator  comes  on.  The 
tuning  hold  light  comes  on  when  any 

400-Hz  calibration 
tone  for 
cleaner  taping 

FM  signal  is  accurately  tuned.  This  indi¬ 
cates  that  the  tuner  has  locked  onto  the 
signal  and  is  set  for  optimum  reception. 

Although  JVC  does  not  specifically  state 
that  this  is  an  amplified  automatic  fre¬ 
quency  control  (afc)  system,  it  appears 
to  be  just  that,  with  a  delayed  activation 
that  is  controlled  by  the  presence  of  the 
signal  and  a  long  filter  time  constant. 

A  hinged  and  pivoted  ferrite- rod  AM 
antenna  is  on  the  rear  apron.  Also  on  the 
rear  apron  are  terminals  for  300-  and  75- 
ohm  external  FM  antennas  and  two 
pairs  of  audio-output  jacks.  One  pair  of 
jacks  is  at  a  fixed  level,  while  the  other 
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pair's  level  can  be  adjusted  with  the  vol¬ 
ume  control  on  the  front  panel. 

The  tuner  has  avery  neat,  uncluttered 
interior  Almost  all  of  its  circuitry  is 
mounted  on  a  single  large  circuit  board. 
A  smaller  board,  just  behind  the  front 
panel,  accommodates  some  of  the  lever 
switches  and  a  few  circuit  components, 
while  a  second  small  board  contains  the 
power-supply  circuitry, 

A  targe  portion  of  the  tuner's  active 
circuitry  is  contained  inside  IC  s.  Al¬ 
though  no  schematic  diagram  was  sup¬ 
plied  with  the  tuner,  we  were  able  to  de¬ 
termine  that  most  of  the  basic  tuner 
functions  (i-f  amplification  and  limiting, 
PTL  detection,  and  the  PLL  multiplex 
demodulator)  are  performed  by  single 
special-purpose  ICss,  A  separate  1C  is 
used  for  the  AM-tuner  section. 

The  tuner's  front  end  has  a  four-gang 
tuning  capacitor  and  a  FET  r-f  amplifier 
for  good  interference  rejection  A  com¬ 
bination  of  a  four-resonator  ceramic  i-f 

FM  detector 
features  phase 
tracking  loop 


Sensor  Resistance 


semiconductor  gas  sensor 


The  TGS—812  transducer  is  a  solid  state  device 
which  changes  resistance  proportionally  with  expo¬ 
sure  to  the  following  gases. 


•  Hydrocarbons,  such  as  methane,  ethane,  propane, 
gasoline,  kerosene  and  benzene; 

•  Halogenated  Hydrocarbons,  such  as  methyl  chlo¬ 
ride,  methylene  chloride,  trichloroethane  and  vinyl 
chloride; 

•  Alcohols,  such  as  methanol,  ethanol,  propanol 
and  butanol; 

•  Ethers,  Esters  and  Ketones; 

•  Carbon  Monoxide 

•  Hydrogen 
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The  transducer  requires  5  volts  at  125  milliamps 
to  operate  an  integral  heating  element  which  main¬ 
tains  a  temperature  of  300  degrees  celcius,  and  the 
semiconductor  may  be  used  in  any  high  impedance 
circuit  up  to  28  volts 


r  o  MPH 


Infrared  Photomicrograph  of  the  Sensor 

The  transducer  is  supplied  with  numerous  calibration 
graphs,  and  information  of  interest  to  the  experimenter 
or  hobbyist,  including  plans  to  construct  the  following: 

•  Carbon  Monoxide  Detector 

•  Gas  Leak  Detector 

(Natural  or  LP  Gas) 

•  Alcohol  Detector 

(Drunk  Driver  Breath  Analyzer) 

Plans  and  ideas  are  also  included  for  other  appli¬ 
cations  Most  of  the  plans  are  simple,  requiring  only 
a  few  componenfs  and  minimal  assembly  time. 

You  may  order  using  Master  Charge  or  Visa  by  calling 
our  Toll  Free  telephone  number,  or  sending  payment 
or  credit  card  number  to  the  address  below.  All  orders 
will  be  shipped  postpaid  within  24  hours  of  receipt. 

Transducer  with  information  booklet, 

$  14.95  ,  POSTPAID 


Response  and  recovery  time  constants  are  a  few 
seconds,  and  the  life  of  the  transducer  under  most 
conditions  will  be  a  minimum  of  five  to  eight  years. 


Technological 
Marketing  Group 

affiliated  with  RDC  International 
Lock  Box  1104 
Chicago,  Illinois  60690 


Call  TOLL  FREE  . 800-621-5615 

Transducer  Assembly,  shown  actual  size  In  Illinois  Call . 312-434-7488 

CIRCLE  W0  5?  ON  FRfE  INFORMATION  CARD 
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Product  Focus 

The  mosl  unusual  feature  of  JVC's 
Model  JT-V77  tuner  is  its  Phase  Tracking 
Loop  (PTL)  FM  detector.  This  circuit  can 
be  considered  as  a  variant  of  the  phase- 
locked  loop  (PLL)  used  as  a  multiplex  de¬ 
modulator  in  many  fine  tuners,  in  fact  the 
PLL  can  be  used  as  an  excellent  FM  de¬ 
tector  in  which  its  voilage  -  controlled  os¬ 
cillator  (vco)  tracks  the  FM  i-f  signal  in- 
phase.  The  control  voltage  that  maintains 
the  two  in  sync  is  actually  the  demodulat¬ 
ed  FM  program.  JVC  uses  the  PLL  as  a 
defector  in  its  higher-priced  Model 
T-3030  digital  tuner ,  but  the  circuit  is  ex¬ 
pensive  and  has  certain  limitations. 

The  vco  used  in  a  PLL  has  noise  mod¬ 
ulation  sidebands  that  seta  "Hood1  on  the 
obtainable  S/N  of  the  FM  tuner r  By  tak¬ 
ing  special  care  in  component  selection, 
this  noise  can  be  minimized,  but  the  re¬ 
sultant  cost  rules  out  the  PLL  detector  for 
any  but  the  higher-priced  tuners  The 
PTL  used  in  the  Model  JT-V77  tuner  is 
derived  from  JVC's  experience  in  devel¬ 
oping  PLL  and  PTL  circuits  for  tuners  and 
CD-4  demodulators  The  incoming  10.7- 
MHz  i-f  signal  enters  a  phase  comparator 
directly  Pari  of  it  is  diverted  through  a 
phase  tracking  fitter ,  which  is  a  voltage- 
tuned  fitter  that  can  be  scanned  through 
the  ±  100-kHz  bandwidth  of  an  FM 
broadcast  channel .  The  instantaneous 
relationship  of  this  filter  to  the  i  t  signal 
frequency  is  such  that  the  fitter  s  output  is 
90"  out-of-phase  with  the  direct  i-f  signal. 
This  quadrature  signal  is  supplied  to  the 
other  port  of  the  phase  comparator 

The  output  of  the  comparator  is  the  er¬ 
ror  voltage  of  the  phase  tracking  loop.  Af¬ 
ter  bsbiQ  passed  through  a  low-pass  filter 
and  amplified ,  it  is  used  to  control  the 
phase  tracking  fitter  in  a  manner  that  re¬ 
duces  the  error  voltage  to  a  minimum 
The  output  of  the  amplifier  (the  filter  con¬ 
trol  voltage)  is  the  recovered  program 
modulation  of  the  FM  signal ,  Since  the 
PTL  has  no  oscillator,  it  is  free  of  the 
noise  associated  with  a  vco. 

it  the  gain  of  the  loop  is  great  enough, 
the  PTL  s  frequency-to-voftage  transfer 
characteristic  can  be  made  as  linear  as 
desired  over  the  entire  passband  without 
the  curvature  that  is  typical  of  a  conven¬ 
tional  quadrature  detector  or  even  a  ratio 
detector  or  discriminator.  This  high  linea¬ 
rity  is  not  dependent  on  the  stability  of 
any  tuned  circuit  or  other  critical  compo¬ 
nent  since  the  PTL  is  a  negative-feed- 
back  system  that  is  basically  indepen¬ 
dent  of  outside  influences. 

The  PTL  detector  Is  inherently  insensi¬ 
tive  to  amplitude  variations ,  so  the  AM  re¬ 
jection  and  capture  ratio  of  a  toner  em- 
ptoying  it  can  be  made  very  good ,  Also, 
an  interfering  signal  will  be  rejected  by 
the  PTL  because  the  PTL  is  locked  to  the 
phase  of  the  desired  signal  and  resists 
capture  by  other  signal  frequencies. 
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filter  and  a  separate  single-resonator  fil¬ 
ter  is  used  to  give  linear  phase  response 
with  satisfactory  selectivity.  The  PLL 
multiplex  section  has  an  automatic  pilot 
signal  canceller  to  attenuate  the  1 9-kHz 
pilot  signal  in  the  audio  outputs  without 
loss  of  high-frequency  response. 

Laboratory  Measurements.  Our 

tests  of  the  tuner  yielded  some  rather 
unusual  results.  For  example,  the  IHF 
usable  sensitivity  and  50-dB  quieting 
sensitivity  were  exactly  the  same  at  1 2 
dBf  (2,2  \lV ).  Although  this  was  not  quite 
as  good  as  the  rated  IHF  sensitivity,  it 
was  considerably  better  than  the  more 
important  rated  quieting  sensitivity.  The 
quieting  curve  shows  that  the  weak  sig¬ 
nal  output  from  the  tuner  is  largely  dis¬ 
tortion,  with  a  very  low  noise  level  This 
is  a  definite  "plus,17  since  noise  is  much 
more  objectionable  than  distortion  in 
weak-signal  reception. 

The  distortion  and  noise  readings 
were  very  close  to  the  rated  values  and 

capture  ratio 
was  an  incredible 
0.86  dB--one  of 
the  lowest  ever 

represent  excellent  performance.  We 
found  that  the  noise  measurement  was 
limited  by  the  residual  noise  in  the  mod¬ 
ulating  circuits  of  our  FM  signal  genera¬ 
tor,  When  the  generator  was  in  the  CW 
mode,  the  tuner's  noise  output  dropped 
several  decibels ,  to  a  very  low  -77  dB  in 
mono.  {However,  the  stereo  reading  of 
-71,3  dB  had  to  be  made  with  the  gen¬ 
erator  in  its  stereo  mode  to  supply  the 
1 9-kHz  pilot  carrier.) 


Frequency  response  and  crosstalk 
averaged  for  bothFM  channels , 


The  0.86~dB  capture  ratio  was  one  of 
the  lowest  we  have  ever  measured,  and 
it  was  also  remarkably  noncritical  and 
repeatable.  These  are  very  unusual 
qualities  in  a  capture-ratio  measure¬ 
ment.  The  measurement  did  not  change 
with  signal  level  changes  between  45 
and  65  dBf. 

JVC  claims  that  the  PTL  detector  ef¬ 
fectively  increases  the  ability  of  the  tuner 
to  reject  interference  from  other  signals 
while  maintaining  the  full  i-f  bandwidth 
required  for  optimum  stereo  reception. 
In  other  words,  it  is  said  to  give  many  of 
the  benefits  of  the  dual-bandwidth  i-f 
systems  used  In  some  other  tuners, 
without  their  cost  or  other  performance 
compromises.  We  confirmed  this  claim, 
at  least  tentatively,  by  our  measure¬ 
ments.  The  measured  alternate-channel 
selectivity  was  70  dB,  which  should  be 
more  than  adequate  for  almost  any  re¬ 
ceiving  location.  The  distortion  was  low 
enough  to  tax  the  abilities  of  the  best 
signal  generators.  The  only  perfor¬ 
mance  compromise  that  we  could  attri¬ 
bute  to  the  relatively  wide  i-f  bandwidth 
was  a  rather  poor  adjacent-channel  se¬ 
lectivity,  although  it  must  be  admitted 
that  very  few  tuners  have  enough  adja¬ 
cent-channel  selectivity  to  really  sepa¬ 
rate  stations  only  200  kHz  apart. 

Another  claimed  and  confirmed  prop- 
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How  to  listen  to 

Moscow,  Russia...  Moscow,  Idaho 
and  your  good  buddy,  Max  Moscow. 


Panasonic  introduces 
the  Command  Series! 
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Tune  in.  Sit  back.  And  travel 
the  world  with  Panasonic's 
short  wave  radios— the 
Command  Series.  Set  your 
itinerary  by  simply  setting 
the  dial.  Stop  off  in  London  ,for 
a  concert  with  the  London 
Philharmonic.  Be  in  Peking 
when  theylannounce  the  new' pecking  order.  Qr  visit 
old  friends  in  the  old  country.  Any  old  country.  Even 
the  good  ol'  U.S.A. 

There  are  thousands  of  overseas  and  domestic 
short  wave  transmissions*  you  can  tune  in.  And  with 
an  optional  outside  antenna,  you’ll  get  incredible  ac¬ 
curacy  with  the  RF-2800  (shown  above).  Because 
Panasonic’s  LED  Digital  Frequency  Display  is  so  pre¬ 
cise,  it’s  accurate  to  within  1  kHz.  That’s  the  kind  of 
tuning  that  used  to  cost  twice  the  price.  That  was  u  p 
until  the  Panasonic  RF-2800. 


And  if  you  want  to  hear  more 
than  short  wave,  the  RF-2800 
gives  you  more.  Like  SSB 
(single  sideband)  amateur  radio. 
All  40  CB  channels.  Ship  to 
shore.  Even  Morse  communica¬ 
tions.  And  of  course,  there's  AM 
and  FM. 

And  like  more  expensive  short  wave  receivers,  the 
RF-2800  has  an  RF-Gain  Control  to  enhance  weak, 
distant  stations  or  to  prevent  overload  distortion  from 
overstrong  stations. 

The  Command  Series  from  Panasonic.  Now  you 
can  travel  the  world  without  ever  leaving  home. 

'Short  wave  reception  will  vary  with  weather  conditions, 
operator’s  geographic  location  and  other  factors. 


just  slightly  ahead  of  our  time. 
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Performance  Specifications 


Specification 

Rating 

Measured 

Usable  sensitivity; 

Mono 

1 0,3  dBf  (1 .8  m-V) 

12  dBf  (2.2  jiV) 

Stereo 

NA 

17  dBf  (4  m-V) 

50-dB  S/N  sensitivity: 

Mono 

16.3  dBf  (3.6  m-V) 

12  dBf  (2.2  (j.V) 

Stereo 

36.3  dBf  (36  m-V) 

35  dBf  (30  m-V) 

S/N  ratio: 

Mono 

78  dB 

77  dB 

Stereo 

72  dB 

71 .3  dB 

Distortion  at  1  kHz: 

Mono 

0.08% 

0.075% 

Stereo 

0.10% 

0-12% 

IM  distortion; 

Mono 

0,05% 

NA 

Stereo 

0.08% 

NA 

Capture  ratio 

1.0  dB 

0.86  dB 

Alternate -channel  selectivity 

75  dB 

70  dB 

Adjacent-channel  selectivity 

NA 

2  dB 

Image  rejection 

90  dB 

88  dB 

l-f  rejection 

100  dB 

NA 

Spurious  rejection 

10QdB 

NA 

R-f  IM  rejection 

65  dB 

NA 

AM  suppression 

65  dB 

63  dB 

Stereo  separation  at; 

100  Hz 

45  dB 

42.5  dB 

1  kHz 

50  dB 

43  dB 

10  kHz 

40  dB 

34  dB 

Subcarrier  rejection 

70  dB 

82  dB 

Stereo  threshold  level 

31. 5  dBf  (20  (iV) 

15.7  dBf  (3.3  p.V) 

Muting  threshold  level 

31. 5  dBf  (20  p.V) 

17.2  dBf  (4  m-V) 

Frequency  response 

{30-15,000  Hz) 

+0.3/ -0.8  dB 

+0,4/ -0.6  dB 

Output  level; 

Variable 

0-1.3  V 

0-1. 4  V 

Fixed 

750  mV 

710  mV 

Recording  level 

Equivalent  to  50% 

FM  modulation  { -  6  dB) 

-5.9  dB 

1 

erty  of  the  PTL  detector  is  its  low  distor¬ 
tion  over  a  wide  tuning  range.  Here 
again,  the  confirmation  was  tentative  be¬ 
cause  the  effective  tuning  cannot  be 
misadjusted  once  the  tuning  hold  light 
comes  on.  With  the  tight  on,  the  tuner 
was  always  set  for  optimum  noise,  dis¬ 
tortion,  and  channel-separation  charac¬ 
teristics.  There  was  no  ambiguity  what¬ 
ever  in  tuning  this  tuner.  We  noted  that 
the  muting  action  was  completely  noise- 
free  and  had  a  time  delay  that  prevented 
any  audio  from  appearing  at  the  output 
until  a  second  or  so  after  a  station  was 
properly  tuned  in. 

The  stereo  channel  separation  was  al¬ 
most  identical  in  both  channels,  and  the 
frequency  response  was  virtually  ruler 
flat.  There  was  no  loss  of  output  at 
15,000  Hz,  yet  the  19-kHz  subcarrier 
was  suppressed  to  a  very  low  -82  dB 
by  the  automatic  pilot  null  circuit  in  the 
FIX  multiplex  1C.  Although  the  channel 
separation  was  slightly  less  than  is 
claimed  by  JVC,  it  was  very  good  over 
the  entire  audio-frequency  range.  The  hi 
blend  switch  reduced  the  high-frequen¬ 
cy  separation  and  noise  substantially, 
without  serious  loss  of  stereo  effect. 

A  frequency-response  plot  was  the 
only  test  we  performed  in  the  AM  section 
of  the  tuner.  The  response  was  very  lim¬ 
ited,  even  by  “typical"  AM  tuner  stand¬ 
ards,  It  was  down  6  dB  at  90  and  2600 
Hz.  On  the  other  hand,  the  AM  back¬ 
ground  noise  was  quite  low. 

User  Comment.  The  tuner's  mea¬ 
sured  performance  in  terms  of  noise, 
distortion,  and  outstanding  50-dB  quiet¬ 
ing  sensitivity  places  the  Model  JT-V77 
very  close  to  the  “super-tuner"  category  . 
Only  Its  very  good,  but  stilt  measurable, 
selectivity  and  image  rejection  proper¬ 
ties  (as  well  as  its  price)  distinguish  it 
from  some  very  high-performance  tun¬ 
ers  we  have  measured. 

The  tuner's  dial  calibrations  were  ac¬ 
curate,  with  the  largest  error  being  about 
100  kHz.  Over  most  of  the  FM  band,  the 


tuning  error  was  not  readable.  Since  the 
tuning  hold  indicator  signifies  that  a 
station  is  being  received  with  the  full  per¬ 
formance  of  which  the  tuner  is  capable, 
the  user  is  virtually  guaranteed  of  being 
able  to  match  the  performance  we  mea¬ 
sured  on  our  test  bench.  This  is  exceed¬ 
ingly  rare  in  tuners  that  do  not  employ 


synthesized  local  oscillators. 

If  the  Model  JT-V77  tuner  had  made 
its  appearance  only  four  years  ago,  it 
would  have  cost  more  than  SI  000.  That 
it  sells  for  less  than  $300  today  says  a 
lot  for  the  advances  made  in  audio  elec¬ 
tronic  technology. 
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a  radical  departure  from  the 
pioneer  of  small  enclosures, 
the  Acoustic  Research 
AR-9  speaker  system 


In  its  25  years  in 
business,  Acous¬ 
tic  Research  has 
been  a  steadfast 
proponent  of  com¬ 
pact  speaker  systems.  Even  its 
nine-driver  Model  AR/LST  of  a  few 
years  ago  was  relatively  compact  for  a 
speaker  system  of  its  capabilities.  Now 
AR  has  made  a  turnabout  with  the  intro¬ 
duction  of  its  Model  AR-9  floor-standing 
speaker  system  that  is  large  by  any 
standard. 
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The  Model  AR-9  is  a  tall,  column- 
shaped  four-way  speaker  system  with 
five  drivers.  it's  rated  to  handle  up  to  400 
watts  of  continuous  power,  with  each 
channel  driven  to  clipping  10%  of  the 
time  on  normal  music  material.  Since 

large  system 
handies  up  to 
400  watts 
continuous  power 

the  speaker  system  is  rated  for  87  dB 
SPL  at  1  meter  when  driven  by  1  watt,  it 
can  actually  deliver  an  ear-splitting  113 
dB  SPL  at  400  watts!  The  five-driver 
speaker  system's  only  response  specifi¬ 
cation  is  for  its  lower  limit,  which  is  -3 
dB  at  28  Hz.  The  impedance  is  rated  at 
nominally  4  ohms,  with  a  minimum  of  3,2 
ohms. 

The  speaker  system  measures  52 
¥a"H  x  15  3/16"D  x  15"W  (134  x  40.2 
x  38,1  cm)  and  weighs  130  lb  (59  kg). 
Suggested  retail  price  is  $750  each. 

General  Description,  The  bass  fre¬ 
quencies  from  the  speaker  system,  up  to 
200  Hz,  are  radiated  by  a  pair  of  12" 
(30,5-cm)  acoustic-suspension  woofers 
located  at  the  bottom  rear  on  the  two 
sides  of  the  enclosure.  Radiation  is  to 
the  sides.  By  keeping  the  bass  radiators 
as  close  as  possible  to  the  rear-wall  and 
floor  surfaces,  this  placement  essential¬ 
ly  eliminates  cancellation  of  the  upper 
bass  by  reflections  from  room  surfaces 
through  shifting  the  lowest  cancellation 
frequency  to  a  point  beyond  the  driver's 
operating  range. 

The  midrange,  from  200  to  1200  Hz,  is 
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radiated  by  an  8"  (20  3-cm)  acoustic- 
suspension  driver  located  in  a  separate¬ 
ly  sealed  subendosure  that  faces  for¬ 
ward  about  halfway  up  the  front  surface 
of  the  enclosure.  The  cancellation  re¬ 
flections  from  room  boundaries  that 
might  affect  the  response  of  this  driver 
fall  below  its  operating  range.  The  two 
remaining  drivers  are  vertically  aligned 
with  the  lower  midrange  driver. 


The  crossovers  between  the  lower 
and  upper  midrange  drivers  have  a 
gradual  6 -dB/ octave  slope  to  smooth 
the  blending  of  sound  in  this  most  vital 
part  of  a  speaker  system's  operating 
range.  The  woofer  crossover  circuit  has 
an  equalizing  section  that  flattens  out 
the  bass  response  in  the  vicinity  of  reso¬ 
nance  and  extends  it  downward  some¬ 
what  in  frequency.  Moreover,  the  upper 


two  side-firing 
acoustic-suspension 
woofers  per  cabinet 

Frequencies  between  1200  and  7000 
Hz  are  handled  by  a  114"  (38,1  -mm) 
dome  tweeter  surrounded  by  a  donut¬ 
shaped  ring  that  AR  refers  to  as  a  "semi- 
horn."  (ILs  designed  to  improve  driver 
radiating  efficiency  in  the  upper  part  of 
its  frequency  range.)  Beyond  7000  Hz,  a 
smaller  dome  tweeter  that  measures  W 
(19,1 -mm)  takes  over.  The  gaps  in  the 
voice  coils  of  the  two  tweeters  are  filled 
with  a  high-temperature  “ferrolluid”  that 
helps  conduct  heat  away  from  the  voice 
coil  and  provides  mechanical  damping 
of  the  tweeters'  resonances. 

The  front  of  the  speaker  surrounding 
its  middle  and  high-frequency  drivers  is 


midrange  driver  portion  of  the  crossover 
system  has  an  impedance-equalizing 
function  as  well. 

Laboratory  Measurements.  The 

measurements  we  made  on  the  Model 
AR-9  under  sem (reverberant  conditions 
yielded  the  widest  and  flattest  frequency 
response  curve  we  have  yet  obtained 
from  a  speaker  system.  When  it  was 
combined  with  the  close-proximity  mi¬ 
crophone  bass  response  curve  and  cor¬ 
rected  for  the  room  s  and  microphone's 
characteristics,  the  composite  response 
of  the  system  was  within  ±2  dB  from  25 
to  1 2,000  Hz,  it  rose  slightly  to  +4  dB  at 
1 5,000  Hz.  This  was  the  limit  of  our  cali¬ 
brated  microphone's  known  accuracy, 
(A  new  calibrated  microphone  we  now 
use.  Bruel  &  Kjaer's  Mode!  4133,  will  en¬ 
able  us  to  give  more  accurate  and 
meaningful  results  at  the  highest  audio 
frequencies  in  future  reviews.) 


covered  with  a  sheet  of  acoustic  fiber 
that  AR  calls  an  "Acoustic  Blanket."  Its 
function  is  to  absorb  energy  radiated  in 
the  plane  of  the  speaker  board.  Accord¬ 
ing  to  AR,  the  radiated  energy  would 
otherwise  be  reflected  from  the  edges  of 
the  speaker  cutouts  and  cabinet.  So  the 
"Blanker  is  designed  to  reduce  the  pos¬ 
sibility  of  interference  with  the  smooth¬ 
ness  of  the  system's  frequency  re¬ 
sponse  and  directional  characteristics. 

Three  small  three-position  switches 
on  the  front  panel  below  the  8"  cone 
driver  are  provided  for  adjusting  the  lev¬ 
els  of  the  lower,  upper  midrange,  and 
high-frequency  drivers  from  their  max¬ 
imum  (nominally  flat)  outputs  to  -3  and 
-6  dB. 


driver  positions 
give  uncoiored 
spatial  imaging 

The  dispersion  characteristics  of  the 
tweeter  were  good.  There  was  only 
about  3  dB  of  difference  in  the  high-fre¬ 
quency  response  curves  measured  on- 
axis  with  the  speaker  and  30°  off-axis. 
The  level  switches  had  their  indicated 
effects,  which  were  confined  to  the  rated 
operating  frequency  ranges  of  the  re¬ 
spective  drivers.  The  tone-burst  re¬ 
sponse  of  the  system  was  excellent, 
yielding  bursts  that  were  as  dean  as  any 


-BEQUEN<:  V  I 


Composite  corrected  frequency  response  curve. 
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Product  Focus 

In  designing  the  Model  AR-9 .  Acoustic 
Research  has  made  a  special  effort  to 
achieve  the  best  possible  stereo  imag¬ 
ing  One  school  of  speaker  system  de¬ 
sign  holds  that  phase  coherence,  or  uni¬ 
form  time  delay  across  the  system  s  op¬ 
erating  freouency  range r  is  important  for 
the  optimum  stereo  effect.  AR  made  a 
study  of  the  subject  that  led  to  the  con- 
elusion  that  the  human  ear  is  insensitive 
to  phase  shifts  having  a  major  effect  on 
the  shape  of  a  complex  waveform, 

AR  used  a  computer  to  analyze  the 
Qualities  of  music  itself,  as  w elf  as  of  a 
number  of  different  speaker  systems,  in 
the  former  case,  a  specific  musica/  tone 
from  six  different  recordings  of  the  same 
work t  were  analyzed  and  no  consistent 
phase  relationships  between  the  com¬ 
ponents  of  that  tone  were  found.  The 
conclusion  was  th at  phase  relationships 
are  completely  inconsistent  over  time 
periods  longer  than  a  few  miltis econds, 
and  that  the  resulting  gross  waveform 
changes  are  imperceptible  to  listeners. 

The  second  experiment,  involving  a 
number  of  speaker  systems,  led  to  the 
co ndusion  that  the  ‘blurring  of  a  spatial 
image  due  to  various  frequency  compo¬ 
nents  arriving  at  slightly  different  times 
was  mainly  caused  by  reflections  from 
the  speaker  structure  itself ,  rattier  than 
from  any  “ time  alignment1  error  between 
the  dri vers,  frr  tact,  some  of  the  stepped 
enclosure  shapes  used  to  obtain  uniform 
time  alignment  of  the  drivers  in  a  multi¬ 
way  system  were  noted  to  actually  de¬ 
grade  the  stereo  performance  of  foe  sys¬ 
tem  by  causing  unnecessary  reflections 
from  the  edges  of  foe  enclosure. 

In  the  Model  AR-9 ,  a  high  degree  of 
accuracy  in  spatial  imaging  was  ob¬ 
tained  by  positioning  the  midrange  and 
high-frequency  drivers  on  a  single  verti¬ 
cal  axis  and  covering  the  front  of  the 
cabinet  with  a  heavy  fiber  sheet  that  ab¬ 
sorbed  high-frequency  energy  before  it 
could  be  reflected  from  the  edges  of  the 
cabinet  and  speaker  cutouts.  This  had 
the  expected  effect  of  smoothing  out  foe 
frequency  response  of  the  system  (As 
our  measurements  confirmed ,  it  is  im¬ 
pressively  smooth.)  Furthermore,  in  lis¬ 
tening  tests  with  foe  blanket  in  place  and 
removed r  AR  found  that  it  improved  the 
perceived  stereo  imaging  and  location 
of  instrumental  sounds  and  enabled  the 
listener  to  Judge  foe  acoustic  size  of  in¬ 
dividual  sound  sources  more  accurately. 
It  also  reduced  the  audible  coloration  of 
the  sound,  as  a  result  of  the  smoother 
frequency  response . 


we  have  been  able  to  make  in  a  ‘live"' 
acoustic  environment.  The  system's 
sensitivity  was  as  rated,  so  that  driving  it 
with  1  watt  of  random  noise  in  the  octave 
centered  at  1000  Hz  produced  an  87-dB 
SPL 1  meter  away* 

Low  bass  distortion  was  one  of  the 
system's  most  striking  qualities,  though 
it  was  not  too  surprising  in  view  of  the 
use  of  two  large  acoustic- suspension 
woofers  in  a  4.25  cu  ft  (120- 1  iter)  cabi¬ 
net.  At  a  1-watt  input  (based  on  8  ohms, 
which  is  actually  2  watts  into  the  speaker 
system’s  nominal  impedance),  the  dis¬ 
tortion  was  between  0.22%  and  0.50% 
from  100  Hz  down  to  50  Hz.  It  rose  very 
gradually  to  1 .3%  at  25  Hz  and  to  2.5% 
at  20  Hz.  A  10  dB  increase  in  power  to 


the  very  considerable  level  of  20  watts 
into  the  nominal  4-ohm  impedance  had 
only  a  slight  effect  on  the  distortion.  It 
then  measured  between  0.32%  and 
0.63%  down  to  50  Hz  and  rose  to  3%  at 
30  Hz  and  6.7%  at  20  Hz. 

The  impedance  was  relatively  con¬ 
stant,  measuring  a  minimum  of  about  3 
ohms  at  50  and  2500  Hz  (also  its 
approximate  dc  resistance)  and  reach¬ 
ing  maxima  of  8  ohms  at  28  Hz  and  just 
shy  of  10  ohms  at  750  Hz.  Since  the 
impedance  was  between  3  and  5  ohms 
almost  everywhere  except  at  28  and  750 
Hz,  the  4-ohm  rating  is  well  justified. 

User  Comment.  Although  the  Model 
AR-9  should  be  installed  as  close  as 
possible  to  the  rear  wall  to  obtain  the  full 
benefit  of  its  woofer  placement  in 
smoothing  the  upper  bass  response, 
this  is  not  critical.  We  were  unable  to  get 
the  speaker  systems  much  closer  than 
18"  (45.7  cm)  from  a  wall,  but  they  still 
sounded  fine. 

The  system's  sound  betrays  its  kin¬ 
ship  to  earlier  A R  models  in  its  smooth¬ 
ness  and  lack  of  coloration.  Moreover,  it 
has  an  exceptionally  blended  and  homo¬ 
geneous  sound  that  never  gives  a  hint 
that  it  is  emanating  from  five  drivers  dis¬ 
tributed  over  a  large  cabinet.  The  unified 
nature  of  the  AR-9  sound  remains  ap¬ 
parent,  even  at  rather  close  listening  dis¬ 


tances.  Also,  the  high  end  is  far  better 
than  that  of  some  of  the  earlier  AR 
speaker  systems,  which  tended  to  have 
a  "soft1'  quality,  if  the  program  has  ener¬ 
gy  in  the  highest  audible  octave,  it 
emerges  from  the  Model  AR-9  with  crys¬ 
talline  clarity.  By  the  same  token,  if  the 
program  has  any  distortion  or  a  frequen¬ 
cy-response  aberration,  the  system  will 
do  nothing  to  conceal  the  flaw. 

The  bass  quality  is  tops,  too.  Ma/e 
voices  are  not  artificially  colored  by  the 
usual  resonances  in  the  upper-bass  sys¬ 
tem.  However,  not  only  did  the  AR-9  de¬ 
liver  the  usual  excellent  bass  response 
expected  of  any  good  speaker,  it  also  i 
seemed  to  have  a  subliminal  “floor31  of 
deep  bass  that  could  be  felt  rather  than 


heard  on  much  of  the  material  we 
played.  In  an  A-B  comparison  against 
the  AR/LST  (which  headed  the  AR  line 
a  few  years  ago,  and  can  hardly  be  said 
to  be  shy  of  bass),  the  Model  AR-9  ap¬ 
peared  to  have  another  octave  of  re¬ 
sponse  at  the  low  end.  The  feeling  of 
“body"  that  this  imparts  to  the  sound  is 
rarely,  if  ever,  heard  through  speaker 
systems  whose  ouput  extends  only  to  35 
or  40  Hz.  It  is  usually  associated  with  a 
good  "subwoofer"  system,  but  in  this 
case  the  subwoofer  is  part  of  the  basic 
system  (remember,  there  are  two  woof¬ 
ers  in  each  speaker  system). 

Although  the  Model  AR-9  can  deliver 
a  most  impressive  sound  level  when 
driven  by  a  powerful  amplifier,  we  rec¬ 
ommend  staying  within  the  AR  guide¬ 
lines  for  driving  it  Husky  as  the  drivers 
are,  they  can  be  blown  out  by  an  overen- 
thusiastic  application  of  several  hundred 
watts  of  power.  While  tastes  differ  widely 
when  it  comes  to  speaker  system  selec¬ 
tion,  we  feel  that  anyone  who  wants  to 
listen  to  music  reproduced  as  naturally 
as  possible  in  the  home — and  who  has 
the  space  and  money  to  accommodate 
a  pair  of  Model  AR-9's — should  certainly 
audition  a  pair  before  making  a  final  buy¬ 
ing  decision  (or  even  to  compare  them 
to  one's  present  speaker  system,  just  for 
curiosity's  sake). 
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knob  that  moves  the  entire  counter¬ 
weight  structure.  Then  the  tracking  force 
is  set  by  operating  another  knob  that 
moves  a  weight  on  one  side  of  the  main 
weight.  The  stylus  pressure  force  scale 
is  calibrated  in  0.25-gram  intervals  from 
0  to  1.5  grams.  A  second  weight  on  the 
other  side  of  the  counterweight  can  be 
moved  forward  against  a  stop  to  add  ex¬ 
actly  one  gram  to  the  weight  indicated 
on  the  stylus  pressure  scale  to  obtain 
forces  up  to  2.5  grams.  Then  the  entire 
counterweight  system  can  be  moved  lat¬ 
erally  by  a  third  knob  to  allow  the  tone- 
arm's  center  of  gravity  to  be  placed  over 
the  center  of  the  knife-edge  pivot.  Final¬ 
ly,  the  weight-and-string  antiskating 
compensation  system's  control,  calibrat¬ 
ed  from  0  to  2.5  grams,  can  be  adjusted 
as  required. 

Since  the  usual  plug-in  headsheil  con¬ 
tributes  a  large  portion  of  the  effective 
mass  of  a  tonearm,  it  has  been  elimi¬ 
nated  in  the  Series  III  tonearm.  The  en¬ 
tire  “arm1'  plugs  into  a  socket  near  the 
pivots.  The  headsheil  is  a  slim  plastic 
cartridge  mount  that  is  permanently 
fixed  to  the  arm  tube,  which  also  con¬ 
tains  a  finger  lift. 

A  lever  that  extends  from  the  tone- 
arm’s  base  permits  the  height  of  the 
tonearm  to  be  raised  and  lowered  from 
the  turntable  and  its  distance  from  the 
center  of  the  turntable  to  be  adjusted.  (A 

it  will  likely 
reduce  record  wear 

stylus  protractor  is  supplied  for  setting 
the  stylus  overhang  for  minimum  track¬ 
ing  error.) 

The  low-frequency  tonearm-carthdge 
resonance  damping  system  consists  of 
a  curved  trough  that  clips  around  the 
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very  low  mass  and 
viscous  damping  highlight 
Shure  SME  Series  III 
tonearm 


General  Description.  The  Series  111 
features  a  knife-edge  vertical  pivot  that 
is  virtually  friction  I  ess  and  has  an  indefi¬ 
nite  life  Its  horizontal  pivots  are  preci¬ 
sion  ball  bearings.  The  tonearm  has  a 
fully  adjustable  sliding  base  that  re¬ 
quires  an  elongated  mounting  slot.  This 
permits  the  tonearm  to  be  adjusted  for 


Illustrated  is  normal  tow- bass  response 
vs .  flattened  response  with  viscous  damping. 


minimum  tracking  error  near  the  inner 
grooves  of  a  record. 

The  structure  on  the  rear  of  the  tone¬ 
arm  is  made  from  plastic  that  is  rein¬ 
forced  with  carbon  to  give  it  the  desired 
strength  and  acoustical  properties.  The 
counterweight  consists  of  a  number  of 
lead  weights  that  are  loaded  into  a  plas¬ 
tic  carrier  that  mounts  on  the  rear  of  the 
tonearm.  Since  the  balance  range  is  lim¬ 
ited  to  keep  the  mass  of  the  counter¬ 
weight  near  the  pivots,  only  the  proper 
number  of  weights  needed  to  balance 
the  cartridge  and  tonearm  must  be  used, 
(Weights  to  provide  the  proper  tonearm 
balance  come  installed  for  cartridges 
weighing  6  to  1 0.5  grams.) 

Balancing  is  performed  by  operating  a 


expensive 
tonearm  is 
super-resistant 
to  vibration 


M  H1RSCH-  ^he  Britisfvmade 

J  JIquck  SME  3009  Series 

hi  tonearm  (dis- 
^  tributed  here  In 

the  United  States 
by  Shure  Brothers)  has  little  in  common 
with  its  predecessors.  It  has  been  de¬ 
signed  to  have  extremely  low  mass, 
making  it  compatible  with  the  most  com¬ 
pliant  of  today’s  phono  cartridges.  The 
tonearm  can  accommodate  cartridges 
weighing  up  to  13  grams  and  has  a 
tracking  force  range  of  0  to  2.5  grams. 
The  low-frequency  tonearm/cartridge 
resonance  can  be  damped,  at  the  user’s 
option,  by  a  viscous  damping  system 
supplied  with  the  tonearm. 

The  suggested  retail  price  of  the  SME 
3009  Series  III  tonearm  is  $294. 
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metal  housing  that  contains  the  tone- 
arm's  lift  linkage.  A  small  plastic  paddle 
moves  through  the  trough  as  the  tone- 
arm  traverses  the  record's  surface.  A 
tube  of  silicone  damping  material  is  sup¬ 
plied  with  the  tonearm.  (If  damping  is  to 
be  used,  the  damping  material  must  be 
emptied  into  the  trough  by  the  user.) 
Three  different-si 20  paddles  are  fur¬ 
nished  to  permit  the  user  to  optimize  the 
tonearm  for  different  compliance  ratings. 

Laboratory  Measurements.  We  in- 


Product  Focus 

A  major  design  goal  of  the  flew  SME 
3009  Senes  lit  tonearm  was  to  reduce  its 
effective  mass,  referred  to  the  stylus  po¬ 
sition ,  to  the  lowest  possible  value.  This 
requires  that  as  much  as  possible  of  the 
arm's  actual  mass  be  located  near  the 
pivots,  where  it  does  not  contribute  as 
much  to  the  arm  s  moment  of  inertia, 
which  is  what  affects  the  interface  with 
the  cartridge  stylus  and  the  record 
groove,  tn  a  counterbalanced  arm ,  this 
means  that  the  counterweight  cannot  ex¬ 
tend  far  behind  the  pivot  axis;  in  the  Se¬ 
ries  til ,  it  is  in  fact  concentrated  directly 
over  and  just  behind  the  pivots , 

Another  requirement  is  that  the  mass 
of  the  forward  extension  of  the  arm , 
where  the  cartridge  is  mounted ,  os  an 
absolute  minimum  tn  the  Senes  iff,  this 
js  an  S' shaped  tuba  with  a  fixed  cartndge 
mount  that  Is  Ifufe  more  than  a  thin  piece 
c(  perforated  plastic  containing  h“  (12,7- 
mm)  spaced  mounting  holes  and  a  finger 
lift  Instead  of  the  customary  massive 
head  shell  and  its  socket  and  locking  ring 
The  entire  arm  plugs  into  the  pivoted 
/ton.  so  that  the  mass  of  the  socket  is  as 
close  as  possible  io  the  p/Vo  is. 

Aside  from  tis  physics!  configuration , 
the  secret  of  the  SME  design  lies  in  the 
materials  used  for  its  construction.  The 
arm's  tube  is  thin -wa tied  titanium  that  is 
extremely  tight  and  rigid ,  It  is  filled  with  a 
light  damping  material  to  control  reso¬ 
nances.  The  rather  strange  looking  rear 
section  of  the  arm,  which  contains  the 
counterweight  and  the  many  arm  adjust^ 
menfs,  rs  a  black  carbon  reinforced  plas¬ 
tic  (although  it  locks  like  cast  and  me- 
Chined  metal).  The  actual  counterweight 
is  composed  of  a  number  of  lead  pistes 
in  a  removable  piastic  holder.  Only  as 
many  plates  are  used  as  are  actually 
needed  to  balance  the  mass  of  the  car¬ 
tridge.  in  the  tnt&rest  of  low  mass. 

Another  feature  of  the  Senes  ill  not 
round  on  previous  S ME  tonearms  is  Its 
optional  viscous  damping  device.  It  can 
be  used  to  damp  arm  motion r  both  hori¬ 
zontally  and  vertically H  by  means  of  a 
paddle  attached  to  the  arm. 


stalled  the  tonearm  on  a  turntable  that 
had  previously  been  fitted  with  an  early 
model  SME  tonearm.  While  this  simpli¬ 
fied  installation  (the  two  tonearms  re¬ 
quire  identical  mounting  cutouts),  the 
setup  procedure  for  the  Series  HI  tone¬ 
arm  is  lengthy  and  made  practical  only 
by  one  of  the  best  manuals  we  have 
seen.  It  took  some  two  hours  for  actual 
installation  plus  two  more  hours  later  on 
when  the  damping  fluid  was  added  (it 
takes  that  long  for  the  fluid  to  flow  from 
the  tube  and  fill  the  trough). 

We  installed  a  new  Shure  VI 5  Type 
IV  cartridge  in  the  tonearm  for  our  tests. 
A  piece  of  clay-like  material  supplied 
with  the  tonearm  was  placed  between 
the  cartridge  and  shell  to  damp  out  any 
resonances  in  the  forward  end  of  the 
tonearm.  Since  the  cartridge  has  its  own 
integral  viscous  damping  system  in  its 
hinged  brush  assembly,  we  performed 
our  low-frequency  response  tests  with 
and  without  having  the  damping  fluid  in 
the  tonearm. 

Setting  the  tonearm  tracking  error  to 
zero  at  a  2W  (60,3-mm)  radius  resulted 
in  less  than  0,7Vin.  tracking  error  over 
the  entire  surface  of  the  record.  The  ac¬ 
curacy  ol  the  tracking  force  calibration 
was  perfect,  within  0.05-gram  resolution 
of  our  measurement  balance  over  its  full 
range. 

The  tonearm  is  supplied  with  a  very 
high-quality  signal  cable  that  is  fitted 
with  gold-plated  plugs  at  both  ends.  It 
plugs  into  jacks  in  the  base  of  the  tone- 
arm.  The  capacitance  to  ground  in  each 
channel  was  280  pF,  and  interchannel 
capacitance  was  a  very  low  2  pF.  The 
effective  mass  of  the  tonearm  with  the 
Type  IV  cartridge  was  only  1 1,5  grams, 
which  means  that  the  tonearnVs  basic 
mass  was  an  incredible  5  grams!  By 
comparison,  most  contemporary  tone- 
arms  have  masses  of  1 5  to  25  grams. 

We  measured  the  4-to-100-Hz  fre¬ 
quency  response  of  the  tonearm  and 
cartridge  with  a  Denon  7001  test  record 
to  evaluate  the  effect  of  the  arm  s  damp¬ 
ing  system.  To  simulate  the  tonearm's 
operation  with  a  conventional  cartridge, 
we  did  not  use  the  cartridge's  damping 
system.  Having  obtained  the  response 
curve,  we  filled  the  damping  trough  and 
repeated  the  tests.  The  two  curves  we 
obtained  were  dramatically  different  and 
should  convince  anyone  of  the  efficacy 
of  the  tonearm's  damping  system.  Un¬ 
damped,  the  bass  response  began  to 
rise  at  about  25  to  30  Hz,  It  was  +3,5  dB 
at  15  Hz,  -1.5  dB  at  10  Hz,  and  +3  dB 
at  8  Hz.  It  fell  off  steadily  below  8  Hz, 
(Less  compliant  cartridges  than  we  used 


will  resonate  at  higher  frequencies  and 
could  have  larger  response  peaks  at 
resonance.) 

Operating  with  the  damping  system  of 
the  tonearm  in  use,  the  total  variation  in 
response  was  ±0,6  dB  from  9  Hz  to  the 
100-Hz  upper  limit  of  the  test  record.  We 
have  no  doubt  that,  with  sufficient  pa¬ 
tience  and  the  selection  of  the  proper 
damping  paddle,  the  response  of  almost 
any  cartridge  could  have  been  flattened 
as  effectively  as  was  this  one. 

One  obvious  benefit  of  the  tonearm's 
damping  system,  which  could  be  ap¬ 
preciated  even  without  listening  to  a  rec¬ 
ord,  was  the  Isolation  it  provided  from 
external  jarring  and  vibration. 

User  Comment.  The  Series  IM  tone- 
arm  has  the  lowest  mass  by  far  that  we 
have  ever  measured  for  a  tonearm. 
Hence,  it  will  move  the  resonant  fre¬ 
quency  of  most  cartridges  installed  in  it 
to  a  point  well  above  the  critical  5“ 
to-7-Hz  warp  range.  Furthermore,  the 
tonearm's  damping  wil)  effectively  wipe 
out  any  remaining  resonance  on  the  fre¬ 
quency-response  curve.  In  our  tests,  the 
tonearm  tracked  warped  records  that 
had  proved  to  be  unplayable  with  con¬ 
ventional  arms. 

The  immunity  of  this  tonearm  to  exter¬ 
nal  vibration  and  shock  was  so  extraor¬ 
dinary  that  we  must  conclude  that  it 
would  be  an  effective  remedy  for  a  se¬ 
vere  or  persistent  case  of  acoustic  feed¬ 
back.  We  were  able  to  pound  and  jar  the 
turntable  quite  violently  without  causing 
the  cartridge  to  skip  grooves  or  even 
lose  contact  with  the  record.  Since  feed¬ 
back  can  muddy  the  sound  long  before  it 
causes  audible  oscillation,  it  can  also  be 
a  valid  reason  for  expecting  cartridge 
sound  to  be  improved. 

The  aural  aspects  of  the  tonear m/car¬ 
tridge  combination  was  impressive.  We 
felt  we  heard  every  last  nuance  of  the 
material  on  our  records,  with  nothing  left 
out  and  nothing  added.  Of  course,  the 
tonearm  is  not  perfect.  The  lift  and  de¬ 
scent  mechanism  does  not  prevent  the 
arm  from  drifting  out  during  descent  as  a 
resuit  of  the  antiskating  force.  We  found 
the  drift  to  be  great  enough  to  obviate 
the  usefulness  of  the  lift  as  a  cueing  de¬ 
vice,  In  partial  compensation,  the  vis¬ 
cous  damping  lets  the  tonearm  descend 
in  an  especially  smooth  manner. 

This  is  an  expensive  tonearm,  to  be 
sure.  Teaming  it  with  a  cartridge  of  high¬ 
est  quality,  however,  should  result  in  a 
winning  combination.  Additionally,  it  wilt 
likely  reduce  record  wear. 
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The  Realistic  SCT-30  tells  it  like  it  is: 


Why  3  heads  are  better  than  2. 

Why  2  capstans  are  better  than  1. 
Why  double  Dolby*  is  better  than  single. 


3  Heads. 

Two  independent  record 
and  play  heads  eliminate 
the  compromises  of  one 
combined  r/p  head,  and 
the  head  assembly  is 
integrated  to  eliminate 
azimuth  error.  The  result: 
cleaner  sound.  The  third 
head  lets  you  monitor 


your  recording  an  instant 
after  its  made,  without  in¬ 
terrupting  the  program. 
SCT-30  has  3  heads! 


2  Capstans. 


Dual  capstans  (instead  of 
the  usual  1)  reduce  wow 
and  flutter  to  an  inaudible 
0.06%  WRMS  or  less, 
and  extend  the  audio  fre- 
uency  response.  SCT-30 
as  dual  capstans! 

Double  Dolby. 

You  know  the  single 
Dolby  system  cuts  noise 
and  adds  dynamic  range. 
But  let’s  examine  double 
Dolby.  You  get  Dolby  on 
both  record  and  monitor  so 
you  know  exactly  what 
your  tape  will  sound  like. 


You  get  a  decoder  for  re¬ 
cording  superb  Dolby  FM 
stereo.  And  you  get 
simultaneous  listening  en¬ 
joyment  of  the  decoded 
broadcast  on  receivers 
with  tape  monitoring.  The 
Realistic  SCT-30  has  dou¬ 
ble  Dolby!  About  $380. 


P.  S.  -  Supertape® Gold. 

To  go  with  3  heads,  2 
capstans  and  double 
Dolby,  you  need  a  cas¬ 
sette  tape  that  will  en¬ 
hance  —  not  degrade  — 
performance.  That’s  why 
we  design  and  manufac¬ 


ture  Supertape  Gold  in 
our  own  Fort  Worth  fac¬ 
tory.  Like  SCT-30,  it’s  a 
playmate  you  can  believe 
in  at  a  price  you  can 
afford. 

Why  Realistic®? 

Because  Radio  Shack  has 
delivered  quality  audio  at 
sensible  prices  since  1921, 
its  Realistic  tape  and  re¬ 
corder  line  can  point  to 
over  5,000,000  customers 
as  living  proof  of  these 
claims.  Add  after-sale 
service  that  isn’t  lip 
service.  Add  in-house  en¬ 
gineering  and  manufac¬ 
turing  of  much  of  the 
Realistic  line.  And  add 
the  convenience  of 
neighborhood  shopping 
where  you  get  “sound 
talk”  from  a  specialist. 
That’s  Realistic! 


Radio  /hack 


The  nationwide  supermarket  of  sound^M 


^TM  Dolby  Laboratories.  Inc. 
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Radio  Shack  is  a  Division  of  Tandy  Corporation,  Fort  Worth,  TX  76102.  Over  7000  locations  in  nine  countries. 
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IF  YOU  RE  a  communications  buff  or 
electronics  experimenter  who  wants 
to  try  something  really  different,  this  con¬ 
struction  project  is  for  you!  There's  a 
whole  new  world  of  personal  communi¬ 
cations  waiting  to  be  explored— the 
world  of  microwaves  Now  you  can  do 
just  that  with  the  compact,  low-cost  Mini- 
Wave  Personal  Communications  sys¬ 
tem  presented  here.  This  inexpensive 
microwave  link  allows  you  to  transmit 
and  receive  fast-scan  television  pictures 
and/or  voice  signals  over  paths  of  20 
miles  or  more.  It  can  also  be  used  to 
transmit  digital  information  over  similar 
paths  at  extremely  high  baud  rates. 

Relatively  simple  circuits  are  em¬ 
ployed  in  the  transmitter  and  receiver 
sections,  which  are  available  in  kit  form. 
The  microwave  portion  of  the  project, 
called  a  Gunnplexer ,  is  available  factory 
assembled. 

The  Gunnplexer  is  the  heart  of  the 
Mini-Wave  system.  It  is  a  solid-state 
product  of  Microwave  Associates,  lnc,3 
of  Burlington,  MA.  The  Gunnplexer  (Fig, 
1)  consists  of  a  Gunn  diode  (a  mi¬ 
crowave  source)  housed  in  a  resonant 
cavity,  one  side  of  which  has  an  output 
port  called  an  iris  A  short  section  of 


waveguide  accepts  energy  from  the  Iris 
and  contains  a  low-noise  Schottky  mixer 
diode  and  a  ferrite  circulator  (a  type  of 
microwave  directional  coupler). 

When  a  certain  level  of  dc  bias  is  ap¬ 
plied  across  a  gallium-arsenide  wafer, 
the  current  through  if  begins  to  oscillate 
at  microwave  frequencies  This  is  the 
Gunn  effect,  discovered  in  1 963  by  John 
Gunn,  a  researcher  at  IBM,  If  a  Gunn  di¬ 
ode  Is  operated  in  free  space,  it  gener¬ 
ates  a  train  of  current  pulses  whose  peri¬ 
od  is  proportional  to,  among  other 
things,  the  thickness  of  the  GaAs  wafer. 
The  disadvantages  of  this  operating 
mode  are  very  tow  efficiency  and  a  fixed 
output  frequency 

Mounting  the  Gunn  diode  in  a  reso¬ 
nant  cavity,  which  behaves  like  a  high-G 
tuned  LC  circuit,  allows  the  user  to  tune 
the  microwave  output  (within  limits)  to  a 
specific  frequency.  The  Gunnplexer  pro¬ 
vides  two  methods  of  varying  the  output 

FOR  HAMS  AND  OTHER 
EXPERIMENTERS. 
NO-CODE  LICENSES 
AVAILABLE  (SEE  TEXT). 


frequency  A  mechanical  tuning  slug 
permits  altering  the  characteristics  of  the 
cavity,  resulting  in  a  tuning  range  of 
-^100  MHz  referenced  to  the  center  fre¬ 
quency  of  the  Gunnplexer  Also  mount¬ 
ed  in  the  cavity  is  a  Varactor  diode  for 
electronic  tuning  over  a  minimum  span 
of  60  MHz.  The  Varactor  is  tuned  by 
varying  its  bias  from  +1  to  +■  20  volts  dc. 
When  the  Varactor  is  operated  in  the 
most  "sensitive"  portion  of  its  curve,  a 
one-volt  change  in  bias  level  results  in  a 
frequency  excursion  of  1 5  MHz, 

The  oscillating  Gunn  diode  sets  up  an 
electromagnetic  field  in  the  cavity  oscil¬ 
lating  at  (nominally)  10  GHz.  A  small 
opening  in  the  cavity  (the  iris)  scaled  to 
the  proper  dimensions  allows  the  energy 
to  escape  from  the  cavity  and  pass  into 
a  short  section  of  waveguide.  The  wave¬ 
guide  plays  the  same  role  at  microwave 
frequencies  that  coaxial  line  plays  at  hff 
vhf  and  Lrhf— it  couples  signals  from  the 
source  to  the  antenna.  The  output  of  the 
Gunn  oscillator  is  relatively  low  (nomi¬ 
nally  20  mW),  but  wavelengths  are  so 
small  at  these  frequencies  that  highly  di¬ 
rectional  antennas  with  large  amounts  of 
gain  are  physically  practicable  Accord¬ 
ingly.  the  most  convenient  way  to  obtain 
a  large  effective  radiated  power  (e.np  ) 
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is  to  use  a  high-gain  antenna.  Mi¬ 
crowave  Associates  manufactures  sev¬ 
eral  antennas  which  bolt  directly  to  the 
wave  guide  of  the  Gunnplexer.  including 
horn  and  parabolic  dish  antennas.  (More 
on  this  in  Part  tl  of  this  article.) 

In  the  transmit  mode,  the  Gunn  oscil¬ 
lator  is  frequency-modulated  by  apply¬ 
ing  a  low-voltage  baseband  signal 
across  the  Varactor  tuning  diode.  The 
characteristics  of  the  cavity  and  thus  the 
frequency  of  oscillation  vary  in  step  with 
the  modulating  waveform.  The  Gunn¬ 
plexer  can  also  be  used  as  a  microwave 
receiver.  Here's  how. 

When  the  microwave  energy  generat¬ 
ed  by  the  Gunn  oscillator  escapes  from 
the  cavity  and  enters  the  waveguide,  it 
passes  by  a  circulator,  a  special  ferrite 
rod.  The  circulator  samples  a  small 
amount  of  the  outbound  signal  (about 
0.5  mW)  and  couples  it  to  a  Schotlky  di¬ 
ode  mounted  in  the  waveguide.  Mi¬ 
crowave  energy  from  a  remote  transmit¬ 
ting  Gunnplexer  also  enters  the  wave¬ 
guide,  but  from  the  opposite  direction 
(via  the  antenna).  The  circulator  also 
passes  this  signal  to  the  Schottky  diode. 

Because  it  is  a  nonlinear  device,  the 
diode  causes  the  received  signal  and 
the  local  oscillator  injection  signal  from 
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the  cavity  to  heterodyne,  resulting  in 
sum  and  difference  mixer  products,  A 
Schottky  diode  is  employed.  (Noise  gen- 
erated  in  the  receiver  can  reduce  range 
dramatically,  so  care  must  be  taken  to 
minimize  it.  One  way  to  do  this  is  to  use 
low-noise  components  such  as  the 
Schottky  diode.) 

If  the  Gunn  oscillator  in  the  receiving 
unit  is  operating  at  10.245  GHz  and  the 
oscillator  in  the  transmitting  Gunnplexer 
is  operating  at  10.2  GHz,  the  two  signals 
will  mix  in  the  Schottky  diode  to  produce 
a  sum  signal  at  20.445  GHz  and  a  differ¬ 
ence  signal  at  45  MHz.  For  our  pur¬ 
poses,  we  can  ignore  the  sum  signal 
and  concentrate  on  the  difference  sig¬ 
nal.  This  45-MHz  i-f  signal  contains  all  of 
the  information  used  to  modulate  the 
transmitting  Gunnplexer.  Because  it  is  at 
a  relatively  low  frequency,  we  can  em¬ 
ploy  more  or  less  standard  techniques  to 
amplify  the  signal  and  extract  the  infor¬ 
mation  from  it. 


The  Gunnplexers  in  the  transmitter 
and  receiver  are  identical,  but  they  are 
operated  at  different  frequencies  (dis¬ 
placed  by  the  chosen  i-f).  In  one-way  ap¬ 
plications  the  microwave  energy  that  es¬ 
capes  from  the  antenna  of  the  receiving 
unit,  which  rs  actually  the  bulk  of  the 
Gunn  oscillator's  output,  is  ignored.  In 
the  transmitting  unit,  the  built-in  receiv¬ 
ing  function  and  i-f  output  are  ignored. 
Of  course,  you  can  use  the  Gunnplexers 
as  transceivers  by  installing  T/R  switch¬ 
ing  to  alternately  connect  the  transmit 
and  receive  support  circuits  to  the  mi¬ 
crowave  units.  You  cannot  duplex  (send 
and  receive  at  both  ends  simultaneous¬ 
ly)  video  signals,  but  duplexing  audio 
only  is  possible. 

Licensing.  Before  we  take  a  look  at 
the  support  circuits  schematically,  a  few 
words  about  microwave  frequency  allo¬ 
cations  and  licensing  are  appropriate 


This  article  is  based  on  the  use  of  Gunn¬ 
plexer  ‘transceivers"  In  the  10.0 
to-10.5-GHz  band,  which  has  been  al¬ 
located  to  the  Amateur  Radio  Service.  If 
you  have  a  Technician  or  higher  Class 
ham  ticket,  you  can  operate  Gunnplex¬ 
ers  manufactured  for  use  in  that  fre¬ 
quency  band,  Gunnplexers  designed  to 
operate  on  other  frequencies  are  avail¬ 
able  from  Microwave  Associates  on  a 
special-order  basis.  No-code  Mobile  and 
Experimenter  licenses  that  allow  you  to 
operate  Gunnplexers  on  bands  slightly 
above  10.5  GHz  can  be  obtained  from 
the  FCC.  This  will  be  covered  next 
month  in  Part  It. 

The  Receiver.  The  Mini-Wave  video 
receiver  with  afc  is  shown  schematically 
in  Fig.  2.  As  in  the  previous  example,  we 
shall  assume  that  the  Gunn  oscillators  in 
the  transmitter  and  receiver  are  operat¬ 
ing  at  frequencies  displaced  from  each 
other  by  45  MHz. 


The  i-f  signal  is  coupled  from  the 
Schottky  diode  mixer  port  of  the  receiv¬ 
ing  Gunnplexer  to  a  low-noise  45-MHz 
gain  stage.  The  active  device  employed. 
Q1 ,  should  be  able  to  provide  7  to  10  dB 
of  stage  gain,  have  a  minimum  gain 
passband  of  10  MHz  (the  i-f  passband  is 
40  to  50  MHz),  and  have  a  maximum 
noise  figure  of  3  dB.  The  author  has  cho¬ 
sen  a  Siliconix  J-31 D  low-noise,  n-chan- 
net  junction  FET  operated  in  the  ground- 
ed-gate  mode.  A  low  noise  figure  is  very 
important  because  it  helps  keep  the 
overall  receiver  noise  figure  down.  The 
typical  Schottky  diode  employed  in  the 
Gunnplexer  has  a  maximum  noise  figure 
of  12  dB.  That  might  sound  high,  espe¬ 
cially  if  you're  used  to  working  with  semi¬ 
conductors  designed  for  operation  at 
frequencies  up  to  vhf  or  even  uhf,  but  is 
fairly  low  for  a  microwave  device. 

The  amplified  4G-to-50-MHz  i-f  signal 
is  coupled  to  another  gain  stage  (Q2)  via 


RECEIVER 
PARTS  LIST 

ft.  C2.  CB.  CM.  Cl  2.  05.  07.  C20.  C2I. 

C35.  C36— “CMX)l-p.F  disc  ceramic 
C3.  C22.  t'24.  C2S—  10-pF  NPO  disc  ceramic 
C4  -  !  -  pF  N  PQ  di  sc  ce  r a  m  i  c 
C  5  3  3-pF  N  PC  d  i  sc  ce  r  a  fit  j  c 

C6— 2 .  7  pF  N  PO  d  isc  ceramic 
t’7': — l-fo-40-pF  trimmer  {Etmenco  type  422 
or  equivalent] 

09 .  Ci(L  Cl  3.  CUv —07 !05  -jj.F  d isc  ceramic 
Cl 4.  Cm  -0.01)3  pT disc  ceramic 
C I N* .  C3 1  **  C32v  - 1  -p.FT  50-volt  tantalum 
C2  3  5  -  p  F  N  PO  dine  ce  ramie 

( :2G~  22  pF  NPO  disc  ceramic 
027—0,05  jo. F  disc  ceramic 
C28* ,  C33* — 33-iaF.  50- volt  electrolytic 
C  2  9  I  ( It 10-  p.  I-  .25-  voi  I  c  I  ec  t  ro  I  y tic 
C  3t  )4'  -  Iff!  K>-  [if,  50-  vo  1 1  el  ect  ro  I  y  t  ic 
C34  *  —  :ll  KV  p.  F  T  5(  J-  voi  t  e  I  ect  ro  I  y  i  ic 
DP  through  D4* — HP50K2-2800  hot  currier 
d  i  (  h!  c  ( Hew  I  ei  i  Pae  k  a  rd  I 
D5  *  - 1 0-  vo  I  r ,  I  -  wat  t  7.c tic  r  d  iode 
FI*  -  I  l^-amp  fast-blow  fuse 
1C  I  * — 1 2CU  1 2- volt  regulator 
IC2* — MCI  458V  dual  operational  amplifier 
J I  4  —  F-iype  chassis- mount  coaxial  jack 
LI  *— turns  of  No.  20  wire  wound  on  an 
air  core  Vi  inch  form,  tapped  2  turns  above 
ground  end. 

L2‘,  L10*,  1,12* — 6  turns  of  No,  30  wire 
wound  on  a  Ferro* cube  No.  56-590-65/40 
ferrite  head 

L34  IS  turns  of  No.  22  wire  wound  on  a  Go- 
wanda  Electronics  No.  71525  brass-slug 
form 

L4K  I  IS  turns  of  No  22  wire  wound  on  aGo- 
wanda  Electronics  No  7  1 528  ferrite-slug 
form 

13*  -  14  turns  of  No,  22  wire  wound  on  a  Go- 
wan  da  Electronics  No  7  3  528  ferrite-slug 
form 

L(r*.  L9* .  L I  I  * — 6  turns  of  No.  3l>  w  ire 
wound  on  a  Perroxcube  No.  56-591V65/4B 
ferrite  bead,  tapped  two  turns  from  one  end 
1-7*  —2  turns  of  No.  30  wire  wound  on  a  Fer- 
roxeuhe  No.  56-590-65MR  ferrile  bead 
L8  +  ,  LI  }* — 4  turns  of  No.  20  wire  wound  on 
an  Sir-core  Vj-ineii  form 
LI4*.  LI 5* — 18  turns  of  No.  22  wire  wound 
on  a  Go  wanda  Electronics  No.  7 1 528  fer¬ 
rite -slug  form 

LED  I  2Ct-in A  lighl -emitting  diode 

QIL  Qh* — J-310  n-channel  junction  fieid- 
cffect  transistor  (Siliconix  I 
Q2:,:- -SD I (106  npn  silicon  transistor  (Solid 
Stale  Scientific} 

Q3*,  Q44t  Q5*.  Q7* — 2 N 3563  npn  silicon 
transistor  ( Motorola) 

QK*-^2N6I22  npn  silicon  transistor  (Fair- 
child! 

Rl*.  RI9L  R20*,  R32L  R38*—  lQt0G0-ohm 
trimmer  potentiometer  (Beckman  No. 
72PMR I  OK  or  equivalent! 

R23* — 500-ohm  trimmer  potentiometer 

(Beckman  No.  72PMR500  or  equivalent) 
The  following  are  l/Fwatl*  I05f  tolerance  car¬ 
bon  composition  resistors: 

R  2 —  1  (X)  ohms 

R3,  R  10.  R27.  R37.  R46— 3300  ohms 
R4,  R6  -1500  ohms 

R5,  R7t  RI6,  R2L  R22,  R34. — 470  ohms 
R8.R44 — 6  2  ohms 

R9,RI  2.R3  4.R29.R30.R45— I  10 ohms 
R  I  \ — 6X<3  ohms 


Fig,  1 ,  Cutaway  mew? 
of  the  Microwave 
A  ssoeintes  Gunnp lexer. 
Energy  generated  by 
the  Gunn  diode 
escapes  through 
the  iris  of  the 
cavity  into  a 
short  section 
of  waveguide. 
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R  1 3 — 240  ohms 
R  1 5—560  ohms 
R 1 7  H  R1K — 51  ohms 
R24^  10.000  ohms 
R  25  .R39 — 47 ,000  ohms 
R2h —  I  megohm 

R28.R33 ,  R35  ,R42 .  R43 — -2200  ohms 
R3 1 — 330  ohms 
R36 — 180,000  ohms 
R40— I00.0QQ  ohms 
R4 1 — 8200  ohms 

RECTI 1,1 —  I -ampere.  1 00- PI  V  modular  bridge 
rectifier 

SI  * — Spdt  miniature  toggle  switch 
S2* — ■ Spst  miniature  toggle  switch 
Tt*— 30- volt  center-lapped,  500-mA 
former 

Misc. — Printed  circuit  hoard*,  standoffs*,  ae 
line  cord*  and  strain  relief,  suitable  enclo¬ 
sure*.  Microwave  Associates  Model 
MA-87  ]  40- 1  Gunnpfexer,  shielded  cable, 
hookup  wire,  terminal  strips*,  solder  lugs*, 
fuse  holder*,  machine  and  self-tapping 
hardware*,  solder,  etc, 

* — parts  included  in  'non-standard  parls"  kit 
{see  Parts  Availability  box). 


Fig,  2,  Schematic  of  the  Mini-  Wave  video  receiver  with  automatic 
frequency  control.  I-f  output  of  Gunnplexer  is  coupled  to  45-MHz  gain  stage. 
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Photo  of  Mini-Wave  receiver  without  case.  All  components 
including  i-f  are  on  pc  board .  Power  supply 
is  located  at  left  of  the  power  transformer. 


an  LC  network.  It  functions  as  a  band¬ 
pass  filter,  shaping  the  receiver’s  i-f  re¬ 
sponse  so  that  it  is  flat  from  40  to  50 
MHz  and  rejects  signals  outside  this 
range.  The  emphasis  in  this  part  of  the 
receiver  is  voltage  gain,  but  noise  can¬ 
not  be  ignored.  A  Solid  State  Scientific 
SD-1006,  neutralized  for  stability,  is  em¬ 
ployed  in  this  stage. 

Following  the  SD-1006  are  three  gain 
stages  utilizing  2N3563  bipolar  transis¬ 
tors  (Q3,  Q4  and  Q5).  The  overall  gain 
of  the  first  five  active  stages  is  approxi¬ 
mately  50  to  52  dB.  After  the  i-f  signal 
has  been  amplified  to  this  extent,  it  is 
ready  to  be  “cleaned  up”  before  being 
detected.  That  is,  it  is  ready  for  limiting. 
The  primary  purpose  of  a  limiter,  which 
is  found  in  just  about  every  FM  receiver, 
is  to  remove  any  amplitude  variations 
from  the  signal  before  it  is  applied  to  the 
discriminator  (FM  demodulator).  That’s 
the  major  reason  why  FM  is  a  much  qui¬ 
eter  mode  of  communications  than  AM. 


Rear  view  of  Gunnplexer  showing 
resonant  cavity  bolted  to 
short  section  of  waveguide. 
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The  limiter  in  the  Mini-Wave  receiver 
employs  a  pair  of  Hewlett  Packard 
HP5082-2800  Schottky  barrier  diodes, 
D1  and  D2.  Schottky  barrier  diodes  con¬ 
sist  of  rectifying  metal-semiconductor 
contacts  in  which  current  flows  by 
means  of  majority  carriers.  Most  are 
made  of  n-type  silicon  and  a  metal  such 
as  gold.  When  forward -biased  (the  met¬ 
al  being  more  positive  than  the  n-type 
semiconductor),  electrons  are  injected 
from  the  semiconductor  into  the  metal. 
These  electrons  have  greater  velocities 
than  thermally  activated  electrons  of  the 
metal  and  are  called  “hot  electrons”  or 
“hot  carriers."  Accordingly,  Schottky 
barrier  diodes  are  often  called  hot  elec¬ 
tron  or  hot  carrier  diodes.  Hot  carrier  di¬ 
odes  exhibit  voltage  and  current  charac¬ 
teristics  closely  approximating  those  of 
an  ideal  diode.  Because  no  minority 
charge  carriers  are  involved,  the  diodes 
are  faster  and  quieter  than  conventional 
pn  junctions  and  have  superior  dynamic 
range  and  signal-handling  abilities. 

In  the  limiter  stage,  the  hot  carrier  di¬ 
odes  are  forward-biased  to  a  predeter¬ 
mined  level.  As  the  signal  from  the  last 
i-f  amplifier  increases  in  level,  the  diodes 
begin  to  detect  (rectify)  it.  This  creates  a 
dc  voltage  which  tends  to  reverse-bias 
the  diodes,  increasing  their  internal  re¬ 
sistance.  Further  increases  in  signal  lev¬ 
el  result  in  greater  reverse  bias  and  in¬ 
ternal  diode  resistance,  causing  the  sig¬ 
nal  level  at  the  output  of  the  limiter  to  re¬ 
main  constant  once  full  limiting  is 
reached.  This  is  the  limiting  action  nec¬ 
essary  for  good  FM  demodulation. 

The  output  of  the  limiter  is  split  into 
two  equal  signals  by  R17  and  R18f  two 
51 -ohm  resistors.  Each  half  of  the  limiter 
output  is  applied  to  a  tuned  circuit  com¬ 
prising  L14  and  C22  or  L15  and  C23. 
The  L14C22  network  is  tuned  by  adjust¬ 
ing  the  inductor  form’s  slug  so  that  it  res¬ 


onates  at  35  MHz.  The  L15C23  network 
is  tuned  to  resonate  at  55  MHz.  Signals 
selectively  passed  by  the  tuned  circuits 
are  rectified  by  D3  and  D4,  another  pair 
of  HP  5082-2800  hot  carrier  diodes.  A 
portion  of  each  rectified  signal  is  shunt¬ 
ed  to  ground  by  R19  or  R20 ,  and  the 
output  signals  from  the  two  legs  of  the 
discriminator  are  recombined  through 
R23 ,  a  500-ohm  balancing  potentiome¬ 
ter.  During  alignment,  R19  and  R20  are 
adjusted  so  that  an  unmodulated  earner 
at  exactly  45  MHz  produces  a  zero-volt 
output,  and  R23  is  adjusted  so  that  there 
are  equal  positive  and  negative  voltage 
swings  produced  by  the  two  discrimina¬ 
tor  legs. 

Before  we  examine  the  video  amplifi¬ 
er,  here’s  a  note  concerning  D1,  D2 ,  D3 
and  D4.  One  might  be  tempted  to  substi¬ 
tute  less  expensive  diodes  for  the 
HP5082-2800  components.  Don't!  The 
quality  of  the  limiter  and  discriminator  di¬ 
odes  is  crucial  to  overall  receiver  perfor¬ 
mance.  In  fact,  one  of  the  major  differ¬ 
ences  between  this  receiver  and  a  com¬ 
mercial  model  that  performs  essentially 
the  same  function  is  the  substitution  of 
higher-grade  and  more  expensive 
($7.50  each)  diodes  in  the  limiter  circuit. 
So  do  not  substitute  components  in  this 
project  if  you  expect  it  to  deliver  the 
same  level  of  performance  as  the  au¬ 
thor’s  prototype. 

What  the  discriminator  delivers  is  es¬ 
sentially  pure  video,  or,  to  be  more  pre¬ 
cise,  the  baseband  (modulating)  signal 
with  a  0-to-5-MHz  bandwidth.  Most  of 
the  useful  video  information,  however,  is 
found  between  dc  (0  Hz)  and  approxi¬ 
mately  3.8  MHz.  The  detector  output  is 
capacitively  coupled  to  a  low-noise  am¬ 
plifier  employing  a  J-310  JFET  (Q6). 
Output  signals  from  the  drain  of  the 
JFET  drive  Q7,  a  2N3563  npn  silicon 
transistor  operating  as  an  emitter  follow¬ 
er.  The  output  of  the  follower  is  capaci¬ 
tively  coupled  to  J1 ,  the  video  output 
jack.  When  the  limiter  is  fully  limiting,  an 
output  signal  of  1  volt  peak-to-peak 
across  a  75-ohm  load  will  be  produced. 

The  output  signal  will  not  contain  a  dc 
component  because  of  the  blocking  ac¬ 
tion  of  coupling  capacitors  C27  and  C29. 
It  will,  however,  contain  a  4.5-MHz  audio 
subcarrier  if  one  was  introduced  at  the 
transmitter.  The  composite  output  can 
be  tapped  via  R31  for  application  to  the 
optional  audio  subcarrier  demodulator, 
which  will  be  examined  later. 


Frequency  Stability  and  AFC.  To 

receive  signals  from  a  transmitting 
Gunnplexer,  the  receiver  must  of  course 
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Fig.  3.  Schematic  of  Mini-Wave  video 
transmitter  with  optional  4.5-MHz 
s  u  be  a  rri  erge  ne  r  a  f  or/mo  cl  u  l  a  to  r 
shown  within  dashed  lines . 


TRANSMITTER 
PARTS  LIST 

C I  *■ —  IOOO-p.F.  50  volt  electrolytic 
C2*, C3* —  3  -p.F.  50-volt  tantalum 
C4* — 33-jj.F,  50-volt  electrolytic** 

C5,  C8,  Cl  3 — 0.  1-p.F disc  ceramic** 

CO* — 0.9-lo-7-pF  trimmer**  (Elmenco  type 
400  or  equivalent) 

C7 — 3  3  pF  NPO  disc  ceramic** 

C9,C!0 — 500- pF  NPO  disc  ceramic** 

C !  1  — 39  pF  NPO  disc  ceramic** 

C 1 2.  Cl b — O.QOi-pP disc  ceramic** 

CI4 — 5-pF  NPO  disc  ceramic** 

C15*  —  1  5-t»-20’pF  trimmer**  (Elmenco 
type  402  or  equivalent) 

Cl 7* — 1000-p.F,  25- volt  electrolytic 
Dl*— 10- volt,  I -watt  zener 
D2* — 5-volt,  I -wall  zener** 

D3*— BB 105G  Varactor**  ( Amperex) 

F!  * — !4-ampece  fast-blow  fuse 
1C  I—  fiA?S!2CU  1 2- volt  regulator 
IC2*— p,A74  ICV  operational  amplifier** 
Jl*— miniature  phone  jack** 

J2* — F-type  chassis-mount  coaxial  jack 
LI*  through  L4*— 100-p.H  inductor** 

(J,W.  Miller  No,  70-F-104Alor  equivalent) 
LED  I  * — 20-mA  light-emitting  diode 
0 1  * — 2N6 1 22  npn  transistor  ( Fairchild) 

Q2*  through  05* — 2N3563  npn  silicon  tran¬ 
sistor**  (Motorola) 

R  I  *  t  R4  *—  1 0  .(KM)-ohm  trimmer  potentiome¬ 
ter  (Beckman  No,  72PMR10K  or  equiva¬ 
lent) 

R7* — 10T(X)0-ohm  trimmer  potentiometer** 
( Beckman  No .  7  2PM  R  I  OK  or  equivalent ) 
R30* — 500-ohm  trimmer  potentiometer 
(Beckman  No  72PMR500  or  equivalent) 
The  following  arc  14-watt,  10%  tolerance  car¬ 
bon  composition  resistors  unless  otherwise 
noted; 

R2 — 2200  ohms 

R3,R  I4.R  1  ft.R22.R23 — 170  ohms** 

R5 —  1 10  ohms 

R6.RI0.Ri 1  ,R  1 5  ,R  1 9tR2G — 10,000  ohms** 
R8 — 100,000  ohms** 

R9 — 22,000  ohms** 

R!2,R2l  — 2200  ohms** 

R 1 3 .  R 1 7 —  1 000  ohms*  * 

R 1 6—2700  ohms** 

K24— H)  ohms** 

R25 — 560  ohms,  Pi- watt** 

R26.R28— 150  ohms** 

R27 —  1  10  ohms** 

R29— B0  ohms** 

RECTI* — 4 -ampere,  100  PI V  modular  bridge 
rectifier 

SI  * — Spst  miniature  toggle  switch 
5  2  *  “  5  pst  mi  n  i  at  tire  t  ogg  le  s  w  i  t  c  h  ** 

Tl* — 30-volt  center-tapped,  500-mA  trans¬ 
former 

Misc. —Printed  circuit  board*,  standoffs*,  ac 
line  cord*  and  strain  relief,  suitable  enclo¬ 
sure*.  Microwave  Associates  Model 
M A- 87 140-1  Gunnpiexer.  shielded  cable, 
hookup  wire,  terminal  strips*,  solder  lugs*, 
fusehoider*,  machine  and  self-tapping  hard¬ 
ware*,  solder,  etc. 

* — parts  included  in  '  non-standard  parts’1  kit 
(see  Parts  Availability  box) 

** — required  only  if  optional  4.5-MHz  audio 
subcarrier  generator/modulator  is  included 
in  transmitter 
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be  tuned  to  the  proper  frequency.  It  also 
must  stay  tuned  to  that  frequency,  in  our 
Mini-Wave  system,  the  goal  is  to  keep 
the  receiver  local  (Gunn)  oscillator  ex¬ 
actly  45  MHz  above  the  transmitting 
Gunnpiexers  output  frequency.  Initially, 
the  Gunnpiexers  can  be  tuned  to  their 
respective  frequencies  by  adjusting  the 
coarse  (mechanical)  tuning  control  and 
fine-tuning  them  electronically  by  vary¬ 
ing  Varactor  bias. 


However,  Gunnpiexers  will  drift  to  an 
extent.  The  major  cause  of  the  drift  is  the 
effect  of  temperature  upon  the  cavity  in 
which  the  Gunn  diode  is  mounted.  As 
the  ambient  temperature  increases,  the 
cavity  will  expand  slightly  and  the  fre¬ 
quency  of  oscillation,  which  is  very  de¬ 
pendent  on  the  resonant  frequency  of 
the  cavity,  will  decrease.  Conversely, 
cooling  the  Gunnplexer  will  cause  the 
cavity  to  contract  and  the  frequency  of 


Fig .  4.  Schemat  ic  of  the  optional 
audio  subcarrier  demodulator  for  use 
w ith  t h  e  Mi n  i  -  Wav e  video  re cei vei \ 
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AUDIO  DEMODULATOR 
PARTS  LIST 

c  I  ,C3  r  J I  ,C  1 2- — 200-pF  NPO  disc  ccram  ic 
C2,C9.aO— 5-pF  NPO  disc  ceramic 
C4,C5.C6iC7,C  15 — 0.  I’JjlF  disc  ceramic 
CK— 250-pF  NPO  disc  ceramic 
Cl  3,0  4 — 0.001  -p.F  disc  ceramic 
C I  ft*  .CI7*— 25’|jlF,50-vo|1  electrolytic 
D!  *  ,D2* — HF5082-2S0U  hut  carrier  diode 
(Hew Jen  Packard) 

JCi* — CA301 2  wideband  amplifier  (RCA) 

J  I  * — miniature  phone  jack 

Qf  * — 2N3563  npn  transisior  {Motorola) 

The  following  are  V*- watt,  1  t>*Jf  loleranee  car¬ 
bon  composition  resistors: 

R I  —300  ohms 
R2  .R3  - 1 U  ,000  ohms 
R4—  100*000  ohms 
R5 — 1 000  ohms 

Tl*  through  T5* — 10,7-MHz.  i-f  transformer 
(Mouser  Electronics  No.  SO  IF  or  equiva¬ 
lent) 

Miscv  Printed  circuit  hoard*,  standoffs1*', 
shielded  cable,  hookup  wire,  hardware*, 
solder,  etc 

parts  included  in  “ non-standard  parts'  kit 
(see  Parts  Availability  box). 
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oscillation  to  increase  Each  one  degree 
(Celsius)  change  in  temperature  will 
cause  the  Gunnplexer  frequency  to  shift 
by  0.35  MHz. 

If  both  the  transmitting  and  receiving 
Gunnpiexers  are  located  in  roughly  the 
same  environment — say,  outdoors  rea¬ 
sonably  close  to  each  other — both  units 
will  drift  in  the  same  direction  and  will 
stay  in  tune.  However,  if  one  Gunnplex¬ 
er  is  indoors,  the  other  is  outdoors,  and 
there  is  a  substantial  difference  in  ambi¬ 
ent  temperature,  the  Gunnplexer  output 
frequencies  might  drift  considerably 
away  from  each  other.  A  switchable  afe 
circuit  has  been  incorporated  into  the 
Mini-Wave  receiver  to  help  the  user 
cope  with  this  potential  problem. 

Directly  after  the  500-ohm  discrimina¬ 
tor  balancing  potentiometer  (R23)  there 
is  a  10,000-ohm  resistor  (R24)  which 
taps  a  portion  of  the  discriminator  out¬ 
put.  This  signal  is  applied  to  the  nonin¬ 
verting  input  of  IC2B,  one  half  of  an 
MCI 458  dual  operational  amplifier.  It  is 
amplified  by  this  stage  and  IC2A.  In  the 
second  gain  stage,  the  amplified  dis¬ 
criminator  output  is  applied  to  the  invert¬ 
ing  input,  A  positive  dc  voltage  is  applied 
to  the  noninverting  input  via  R37  and 
R38.  The  trimmer  potentiometer  is  ad¬ 
justed  during  the  alignment  procedure 
so  that  a  +4- volt  offset  appears  at  the 
output  of  IC2A  under  no-signal  condi¬ 
tions,  Trimmer  R1  is  also  adjusted  dur¬ 
ing  alignment  with  St  in  the  afc  off  po¬ 
sition  so  that  +4  volts  is  applied  to  the 
Varactor  diode.  This  is  the  normal  re¬ 
verse  bias  for  the  tuning  diode  in  the  Mi¬ 
ni-Wave  receiver. 

If  St  is  placed  in  the  afc  on  position 
and  one  or  both  Gunnpiexers  start  to 
drift  so  that  the  normal  45-MHz  frequen¬ 
cy  offset  is  not  maintained,  an  "error" 
voltage  will  be  developed  at  the  output 
of  the  discriminator.  This  error  voltage  is 
sampled,  amplified,  and  level  shifted  by 
the  afc  circuit.  The  result  is  a  change  in 
Varactor  bias  and,  thus,  in  the  receiving 
Gunnplexer’s  frequency  of  oscillation. 
The  afc  circuit  allows  the  receiver's  local 
(Gunn)  oscillator  to  track  the  transmitter 
over  a  ±10-MHz  range  with  a  worst- 
case  error  of  0.5  MHz.  In  this  way,  the 
45-MHz  offset  can  be  maintained  and 
the  received  signal  kept  in  the  center  of 
the  receiver's  i-f  passband. 

The  temperature  drift  characteristic  of 
the  Gunnpiexers  was  carefully  consid¬ 
ered  when  forming  the  "band  plan"  tor 
the  10-GHz  amateur  band  described  in 
Part  II  of  this  article.  {The  band  plan  is  a 
system  of  channelization  intended  to 
provide  as  many  interference-free,  si- 
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multaneous  one-way  video  channels  in 
a  single  area  as  possible  within  the  500- 
MHz  wide  allocation.)  Normally,  temper¬ 
ature-caused  drift  is  an  undesirable 
characteristic  of  communications  equip¬ 
ment;  good  engineering  practice  is  to 
make  it  as  small  as  possible.  However, 
there  are  applications  which  depend  on 
thermally  induced  drift  in  the  equipment 
employed. 

For  example,  a  transmitting  Gunn- 
plexer  can  be  set  up  at  a  remote  location 
and  its  frequency  allowed  to  drift  wher¬ 
ever  (within  band  limits!)  variations  in 
temperature  take  it.  A  receiving  Gunn- 
piexer  is  then  installed  in  an  environ¬ 
ment  with  a  closely  controlled  ambient 
temperature.  The  difference  frequency 
at  the  i-f  output  of  the  receiving  Gunn- 
plexer  is  sampled,  counted,  and  scaled 
using  the  0.35-MHz/°C  thermal  charac¬ 
teristic.  Finally,  the  quantity  obtained  via 
the  foregoing  procedure  is  added  to  the 
ambient  temperature  at  the  receiver. 
These  operations  can  be  performed  by 
suitable  digital  arithmetic  circuits.  The 
numerical  result  is  the  ambient  tempera¬ 
ture  at  the  transmitting  Gunnplexer,  and 
the  entire  system  forms  a  highly  accu¬ 
rate,  remote-sensing,  wireless  electron¬ 
ic  thermometer! 

The  Mini-Wave  receiver  requires  sev¬ 
eral  operating  voltages  which  are  fur¬ 
nished  by  a  line-powered,  regulated 
supply.  Transformer  T1  and  modular 
bridge  RECTI  convert  line-voltage  ac 
into  low-voltage  bipolar  pulsating  dc. 
The  positive  bridge  output  is  filtered  by 
C30  and  the  negative  output  by  C33. 
Regulator  IC1  delivers  +  12  volts  at  pin 
3,  its  output  terminal.  Most  of  the  receiv¬ 
er  is  powered  by  this  + 1 2-volt  line. 

A  few  circuits  call  for  other  operating 
voltages.  The  operational  amplifiers  in 
the  afc  circuit  require  -10  volts  dc  as 
well  as  +12  volts.  The  negative  voltage 
is  derived  by  regulating  the  filtered  neg¬ 
ative  bridge  output  by  means  of  zener 
diode  D5  and  current-limiting  resistor 
R34.  The  Gunn  diode  in  the  Gunnplexer 
requires  +8  to  +12  volts  of  pure  dc  at 
500  mA  maximum.  The  diode  is  sup¬ 
plied  with  +8  volts  regulated  by  tapping 
the  +  12-volt  output  of  the  regulator  1C 
via  trimmer  potentiometer  R32 .  The  po¬ 
tentiometer  supplies  base  drive  for  pass 
transistor  Q8  and  is  adjusted  so  that  +8 
volts  appears  between  the  emitter  of  QQ 
and  ground.  The  Varactor  diode  is  nor¬ 
mally  biased  by  +4  volts,  which  is  de¬ 
rived  from  either  trimmer  R1  (afc  off)  or 
the  afc  circuit  (afc  on). 

The  power  supply  is  extensively  by¬ 
passed  and  r-f  decoupled.  Tantalum 


PARTS  AVAILABILITY 

So  that  readers  with  varying  levels  of  ex¬ 
perience  in  building  projects  and/or  parts 
procurement  opportunities  can  get  started 
in  microwave  communications,  Mini-Wave 
hardware  is  available  in  several  different 
versions. 

•  Kit  of  parts  for  one  Mini-Wave  transmit¬ 
ter  and  one  Mini-Wave  receiver,  includ¬ 
ing  pc  boards,  all  components,  enclo¬ 
sures,  etc.,  but  not  including  Gunnplex- 
ers: 

a)  video  only,  $1 40.00; 

b)  video  and  audio,  $1 80.00 

•  Non-standard  parts  kit  including  all 
components  marked  with  single  as¬ 
terisks  in  the  Parts  Lists: 

a)  video  only,  $105.00; 

b)  video  and  audio,  $1 45.00. 

The  above  items  are  available  from  Mi¬ 
crowave  Division,  CSSC,  Box  20335, 
Oklahoma  City,  OK  73120.  Add  $7  post¬ 
age  and  handling  for  each  kit  shipped  with¬ 
in  U.S.  Oklahoma  residents  please  add 
sales  tax. 

Gunnplexers  and  Antennas.  The 

following  are  available  from  Microwave  As¬ 
sociates,  Inc.,  63  Third  Avenue,  Burling¬ 
ton,  MA  01 803,  Attention:  Dana  Hapgood. 

•  Two  Gunnplexers  with  17-dB  gain  horn 
antennas,  Part  No.  MA-87141-1, 
$180.00.  Specify  operating  frequency 
or  channel  number. 

•  One  Gunnplexer  with  17-dB  gain  horn 
antenna,  Part  No.  MA-87140-1, 
$108.00.  Specify  operating  frequency. 

•  Two  Gunnplexers  less  17-dB  gain  horn 
antennas,  Part  No.  MA-87127-1, 
$160.00.  Specify  operating  frequency. 

•  One  Gunnplexer  less  17-dB  gain  horn 
antenna,  Part  No.  MA-87127-1,  $85.00. 
Specify  operating  frequency. 

Prices  of  Gunnplexers  operating  outside 
the  10.0-to-10.5-GHz  amateur  band  are 
slightly  higher. 

•  Two-foot  diameter,  solid-surface  para¬ 
bolic  antenna  with  32  dB  gain  and  4° 
half-power  (-3  dB)  beamwidth,  mounts 
to  2-inch  pipe,  Part  No.  MA-86555, 
$1 65.00.  Specify  operating  frequency. 

•  Four-foot  diameter,  solid-surface  para¬ 
bolic  antenna  with  38  dB  gain  and  2° 
half-power  (-3  dB)  beamwidth,  mounts 
to  2-inch  pipe,  Part  No.  MA-86556, 
$265.00.  Specify  operating  frequency. 

Prices  include  postage  and  handling  for 
items  shipped  within  U.S.  Massachusetts 
residents  please  add  sales  tax. 

Additional  Literature.  Gunnplexer 
data  sheets,  a  compilation  of  application 
notes  from  prior  users  of  Gunnplexer 
equipment,  are  available  at  no  charge  (in¬ 
clude  stamped,  self-addressed  business- 
size  envelope)  from  Microwave  Associ¬ 
ates,  63  Third  Avenue,  Burlington,  MA 
01803,  Attention:  Dana  Hapgood.  O 


capacitors  C31  and  C32  prevent  noise* 
from  disturbing  the  regulator  1C,  and 
such  components  as  L10,  L12  and  C13 
provide  decoupling.  The  supply  is  fuse- 
protected  and  has  a  LED  pilot  light. 

The  Transmitter.  The  Mini-Wave 
video  transmitter  with  optional  4.5-MHz 
audio  subcarrier  generator/modulator  is 
shown  schematically  in  Fig.  3.  In  the 
transmit  mode,  the  Gunn  oscillator  out¬ 
put,  except  for  the  small  portion  sampled 
by  the  circulator,  is  radiated  by  the  an¬ 
tenna.  The  receiving  capabilities  of  the 
Gunnplexer  and  the  small  loss  of  output 
signal  to  the  circulator  are,  for  our  pres¬ 
ent  purpose,  ignored.  The  typical  10- 
GHz  Gunnplexer  provides  12  to  20  mW 
of  output  power,  drawing  a  maximum  of 
500  mA  from  an  8-to-1 2-volt  dc  source. 

We  have  already  seen  that  the  Gunn- 
plexer’s  frequency  of  oscillation  can  be 
varied  by  mechanical  (coarse  tuning) 
and  electronic  (fine  tuning)  means.  The 
frequency  can  be  shifted  electronically 
by  varying  the  bias  applied  across  the 
Varactor  tuning  diode  from  +1  to  +20 
volts.  If  a  modulating  signal  with  an  am¬ 
plitude  varying  within  these  limits  is  ap¬ 
plied  across  the  diode,  the  amount  of 
frequency  deviation  will  depend  on  the 
amplitude  of  the  modulating  signal, 
while  the  rate  of  deviation  will  depend  on 
the  frequency  of  the  modulating  signal. 
In  other  words,  it’s  possible  to  frequency 
modulate  the  Gunnplexer  merely  by  ap¬ 
plying  an  audio  or  video  baseband  sig¬ 
nal  across  the  Varactor  diode.  That’s  ex¬ 
actly  what  is  done. 

The  transmitter  is  relatively  simple — 
the  bulk  of  the  "hard  work”  has  already 
been  done  by  Microwave  Associates  in 
assembling  the  Gunnplexer.  In  fact,  the 
major  portion  of  the  transmitter  sche¬ 
matic  is  occupied  by  the  optional  4.5- 
MHz  audio  subcarrier  circuit  shown  with¬ 
in  the  dashed  lines. 

The  video  input  signal,  say,  from  a  TV 
camera  or  video  tape  player  is  applied  to 
jack  J2.  A  portion  of  this  signal  is  tapped 
by  the  wiper  of  level  control  R30  and  ca- 
pacitively  coupled  by  Cl  7  to  the  Gunn- 
plexer’s  Varactor  input  port.  The  level 
control  should  be  adjusted  so  that  a  1- 
volt  peak-to-peak  modulating  signal  is 
obtained.  This  signal  and  a  dc  level  are 
simultaneously  applied  across  the  Va¬ 
ractor.  The  dc  level  is  derived  from  the 
transmitter  power  supply’s  12-volt  regu¬ 
lated  output  via  trimmer  R4  and  R5.  The 
trimmer  should  be  adjusted  during  align¬ 
ment  for  a  +4-voit  bias  level. 

The  power  supply  is  similar  to  that  in 
the  receiver.  Line-voltage  ac  is  stepped 
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Mini- Wave  units  with 
1 7-dB  horn  antennas 
can  be  mounted  on 
camera  tripods. 


down  by  T1  and  converted  by  RECTI 
into  pulsating  bipolar  dc.  Positive  and 
negative  dc  components  are  filtered  by 
Cl  and  C4,  respectively.  The  positive  dc 
is  regulated  by  IC1 ,  a  fiA7812CU  12- 
volt  regulator.  This  regulated  voltage 
supplies  the  bulk  of  the  audio  subcarrier 
generator/modulator  circuit.  It  is  also 
tapped  by  R4  and  R5  to  provide  dc  bias 
for  the  Varactor  tuning  diode  inside  the 
Gun  oscillator  cavity. 

Operating  voltage  for  the  Gunn  diode 
(+8  volts  regulated)  is  supplied  by  pass 
transistor  Q1  The  collector  of  Q 1  is  con¬ 
nected  to  the  unregulated  positive  dc 
voltage.  Base  drive  is  derived  from  the 
regulated  +  12-volt  output  via  trimmer 
R1 ,  which  is  adjusted  so  that  +8  volts 
appears  between  the  emitter  of  Q1  and 
ground.  The  -10  volts  regulated  dc  re¬ 
quired  by  the  op  amp  in  the  subcarrier 
generator/modulator  section  is  provided 
by  zener  diode  D1  and  current  limiting 
resistor  R3. 

Now  let’s  examine  the  audio  subcarri¬ 
er  generator/modulator.  Input  signals 
from  a  high-impedance  (10,000  ohms  or 
more)  source  are  sampled  by  level  con¬ 
trol  R7 ,  which  couples  them  to  op  amp 
IC1.  The  output  of  the  op  amp  IC1  is  ap¬ 
plied  across  Varactor  diode  D3,  whose 
capacitance  varies  in  step  with  the  am¬ 
plitude  of  the  audio  waveform.  Changes 


in  diode  capacitance  cause  the  frequen¬ 
cy  of  oscillation  of  Q2,  a  2N3563  npn 
transistor  oscillating  at  4.500  MHz  under 
no-signal  conditions,  to  vary.  Thus,  the 
resulting  output  is  frequency-modulated 
by  the  audio  input  waveform. 

Common  emitter  amplifiers  Q3  and 
Q4  boost  the  level  of  the  4.5-MHz  fre¬ 
quency  modulated  audio  subcarrier. 
Emitter  follower  Q5  buffers  the  amplified 
subcarrier,  which  passes  through  an  LC 
network  tuned  for  maximum  response  at 
4.5  MHz  to  a  resistive  pad.  Trimmer  ca¬ 
pacitor  Cl 5  tunes  the  LC  network’s  re¬ 
sponse;  trimmer  C6  in  the  oscillator 
stage  (Q2)  allows  the  subcarrier  fre¬ 
quency  to  be  set  at  exactly  4.500  MHz. 

When  switch  S2  is  closed,  the  subcar¬ 
rier  is  coupled  to  the  Gunnplexer’s  Var¬ 
actor  diode  via  C16.  The  video  input  and 
the  audio  subcarrier  simultaneously  fre¬ 
quency  modulate  the  Gunnplexer.  How¬ 
ever,  the  level  of  the  audio  subcarrier  is 
20  dB  below  that  of  the  video  input  due 
to  the  attenuation  introduced  by  the  re¬ 
sistive  attenuator.  This  difference  in  sig¬ 
nal  level  (1  volt  peak-to-peak  video, 
about  0.1  volt  rms  audio  subcarrier)  pre¬ 
vents  the  subcarrier  from  adversely  af¬ 
fecting  the  quality  of  video  reception. 

Switch  S2  allows  the  user  to  discon¬ 
nect  the  subcarrier  generator/modulator 
from  the  rest  of  the  transmitter  if  he 


Mini-Wave  system  can  be 
used  in  data 
communications. 

Photo  shows  information 
received  from  a  TV 
typewriter  located 
several  miles  away. 


wants  to  stop  transmitting  audio  or  em¬ 
ploy  a  video  source  with  built-in  audio 
circuits.  Of  course,  if  audio  capability  is 
not  desired  or  a  video  source  with  a 
built-in  audio  subcarrier  generator/ 
modulator  is  used  to  drive  the  Gunnplex¬ 
er,  the  circuit  shown  within  the  dashed 
lines  in  Fig.  3  can  be  omitted.  The  com¬ 
ponents  comprising  the  subcarrier  gen¬ 
erator/demodulator  are  denoted  with 
two  asterisks  after  their  values  or  part 
numbers  in  the  T ransmitter  Parts  List. 

Audio  Subcarrier  Demodulator. 

The  output  of  the  Mini-Wave  receiver  is 
relatively  broadbanded,  and  will  contain 
a  frequency  modulated  4.5-MHz  audio 
subcarrier  if  one  was  generated  in  the 
transmitter.  The  receiver’s  composite 
video  output  is  tapped  via  R31  for  ap¬ 
plication  to  the  optional  audio  subcarrier 
demodulator  shown  in  Fig.  4. 

The  circuit  employs  relatively  inex¬ 
pensive  components,  but  delivers  a  high 
level  of  performance.  Commonly  avail¬ 
able  J.W.  Miller  type  801 F  i-f  “cans,”  de¬ 
signed  for  operation  at  10.7  MHz,  are 
padded  down  with  external  200-  and 
250-pF  disc  ceramic  capacitors  to  reso¬ 
nate  at  4.5  MHz.  The  composite  output 
of  the  receiver  is  applied  to  two  cascad¬ 
ed  i-f  transformers  (T1  and  T2)  which 
are  tuned  to  pass  only  the  frequency 
modulated  audio  subcarrier.  This  signal 
is  amplified  by  IC1t  an  RCA  CA3012 
wideband  amplifier,  which  drives  T3,  a 
tuned  i-f  transformer  padded  by  C8. 
Supply  voltage  for  IC1  and  audio  amplifi¬ 
er  Q1  is  derived  from  the  receiver. 

Transformers  T4  and  T5  and  hot  carri¬ 
er  diodes  D1  and  D2  form  an  FM 
demodulator  or  discriminator.  The  trans¬ 
formers  are  tuned  to  the  extremes  of  the 
audio  subcarrier  passband  and  selec¬ 
tively  route  signals  to  the  diodes.  The  re¬ 
combined,  demodulated  audio  is  capaci- 
tively  coupled  to  Qf,  a  2N3563  com¬ 
mon-emitter  amplifier.  Audio  signals 
from  the  amplifier  are  coupled  by  Cl 7 to 
J1,  the  audio  output  jack.  The  signal  lev¬ 
el  at  the  jack  is  approximately  50  mil¬ 
livolts  across  1000  ohms.  That’s  enough 
to  drive  a  pair  of  earphones,  but  is 
inadequate  for  a  loudspeaker.  If  you 
want  to  use  a  speaker,  signals  should  be 
coupled  from  J1  to  a  suitable  audio  am¬ 
plifier,  which  will  drive  the  speaker.  O 


This  concludes  Part  /.  In  Part  II,  we  will 
present  pc  board  guides ,  cover  con¬ 
struction,  alignment,  set-up  and  licens¬ 
ing  of  the  system,  and  discuss  suitable 
antennas  and  their  effect  on  communi¬ 
cations  range. 
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POPULAR  ELECTRONICS 
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Jz5  WAYS  TO  INCREASE  YOUR  [appliances,  electricity  &  energy 

ELECTRONICS  KNOW-HOW!  j 


SEND  NO  MONEY!  Well  invoice  you  on  10-DAY  FREE  TRIAL 
I  AU.  BOOKS  100%  GUARANTEED.  You  must  be  satisfied 
or  return  the  books  and  we’ll  cancel  the  invoice. 


COMPUTERS,  CALCULATORS  &  MICROPROCESSORS' 


|  1055 — The  BASIC  Cookbook;  140  p 

11015 — Beginner  s  Gdeto  Compulers  &  Microprocessors;  308  p. 
995— Beginner's  Guide  to  Microprocessors  182  p.  106  it 
1000— 57  Practical  Programs  &  Games  in  BASIC  210  p.  64  il. 

■  985— Programming  Microprocessors  280  p.  102  it. 

971— Miniprocessors:  from  Calculators  to  Computers  196  p. 

1  874— Master  Handbook  of  Digital  Logic  Applic  s.  392  p.  287  il. 
952 — M/processor  Programming  for  Computer  Hobbyists  387  p. 
955— Modern  Digital  Communications  308  p  122  il. 

■  975 — The  “Compulator  Book — Build  Super  Calculators  & 

Minicomputer  Hdwe.  with  Calculator  Chips  322  p.  227  il. 
752— Computer  Programming  Handbook  518  p  1 14  il 

■  554— Computer  Technician  s  Handbook  480  p.  428  il. 

824— Advanced  Applications  for  Pocket  Calculators  304  p  275  il. 
538 — Computer  Circuits  &  How  They  Work  192  p  109  il. 

■  574 — Beginner's  Guide  to  Computer  Programming  480  p.  364  il. 
785— Microprocessor/Microprogramming  Hdbk.  294  p,  176  il. 

1  709 — Modem  Guide  to  Digital  Logic  294  p  222  il 

724 — Gel  the  most  Out  of  Electronic  Calculators  204  p.  28  il. 

548 — Beginner's  Guide  to  Computer  Logic  192  p.  175  il. 


I  CB.  COMMUNICATIONS  &  AMATEUR  RADIO  > 


1  997— The  Handbook  of  Telephones  &  Accessories  432  p..  215  il.  $9.95 
1052— Radar  Delector  Handy  Manual  80  p  .  63  il.  $2.25 

■  1054—  Antenna  Construction  Hdbk.for  Ham,  CB  &  SWL  238  p.  $5  95 
969— CBer  s  Handy  Manual  of  Base  Stations  96  p..  55  il  $2.50 

801 — Master  Handbook  of  Ham  Radio  Circuits  392  p.,  301  it.  $8.95 

■  1005— Hdbk  of  Solar  Flare  Monitoring  &  Prop.  Forecasting  196  p.  $6.96 
963— Home-Brew  HF/VHF  Antenna  Handbook  210  p.  143  II.  $5.95 
959— CBer  s  Handy  Manual  of  SSB  80  p  42  il.  $2.25 

■  685— The  Complete  Shortwave  Listeners  Hdbk.  192  p.  146  il.  $6.95 

■  683—  Pictorial  Guide  to  CB  Radio  Install./Repair  256  p.  304  il.  $5.95 

1  673—  How  to  Be  A  Ham— Incls.  Latest  FCC  Rules  192  p.  25  it.  $3.95 
950—111  Diet,  of  Broadcast— CATV— Telecomms.  420  p.  104  il.  $8.95 
799— CB  Radio  Operator  s  Guide-2nd  Edition  256  p.  139  il  $5.95 

1  899— CBer  s  Handy  Manual  48  p.  $1.50 

735— The  Complete  FM  2- Way  Radio  Handbook  294  p  111  tl.  $6.95 

1  859— The  Complete  Handbook  of  Slow-Scan  TV  304  p  169  tl  $9.95 

954— Practical  CB  Radio  Troubleshooting  &  Repair  406  p  169  il  $7  95 
597— RTTY  Handbook  320  p.  230  it.  $6.95 

933 — CBer  s  Handy  Atlas-' Dictionary  64  p  $1  95 

■  722— Amateur  FM  Conversion  &  Const  Projects  256  p  187  il.  $5.95 

678 — Modern  Communications  Switching  Systems  276  p.  171  il.  $17.95 
581— Citizens  Band  Radio  Service  Manual  288  p  84  il.  $5.95 

621— The  2-Meter  FM  Repeater  Circuits  Handbook  312  p.  194  il.  $6.95 


CIRCUITS  BOOKS,  HOBBY  ELECTRONICS  &  PROJECTS  I 


Iiuou— JUd  Uynamic  Electronic  Circuits  308  p.,  303  il  3 

1023 — Beginner's  Gde.to  Designing/Bldg. Transistor  Radios  140  p.  $ 
965— Modem  Transistor  Hadios  64  p„  112  il.  ; 

■  841— Build  Your  Own  Working  Robot  238  p.  83  il.  < 

958— Beginner  s  Guide  to  Making  Electr.  Gadgets  140  p.  1 13  il.  j 
921— The  ABC  Book  of  Hi-Fi/Audio  Projects  168  p.  131  il.  3 

■  800 — Master  Hdbk  of  1001  Practical  Electronic  Circuits  602  p.  3 

909— How  to  Build  Metal/Treasure  Locators  140  p  60  il.  3 

■  935— Build-lt  Book  of  Optoelectronic  Projects  238  p.  175  rl.  3 

30— Handbook  of  Semiconductors  Circuits  444  p.,  317  il  j 

964 — Modern  Crystal  Radios  (Make  and  Use  Series)  64  p.  101  it,  S 

■  637 — Fun  with  Electronics  140  p.  50  il  3 

836— Optoelectronics  Guide  book -with  Projects  196  p.  115  il.  3 
90S— BuW-lt  Book  ot  Digital  Electronic  Timepieces  294  d.  209  il.  3 

1  926— Model  Railroad  Electronics  308  p.  218  il.  3 

912—88  Practical  Op  Amp  Circuits  You  Can  Build  140  p  120  il  3 

1  868— CBer  s  Handybook  ot  Simple  Hobby  Projects  168  p  1 14  il  3 
887—106  Easy  Electr  Projects -beyond  the  transistor  224  p  127  3 
790—21  Simple  Transistor  Radios  You  Can  Build  140  p  '22  il  3 

■  726 — Practical  Circuit  Design  for  the  Experimenter  196  p.  119  il.  ! 

861— Display  Electronics  252  p  195  il.  3 

679 — Electronics  for  Shutterbugs  204  p.  109  tl.  5 

1771 — Integrated  Circuits  Guidebook  196  p  119  if.  S 

667— Miniature  Projects  for  Electronic  Hobbyists  168  p.  77  il.  S 
787— OP  AMP  Circuit  Design  &  Applications  280  p.  239  il.  $ 

1  796— MOSFET  Circuits  Guidebook -with  100  Projects  322p.196  it.  ] 

714 — Radio  Astronomy  for  the  Amateur  252  p.  88  il  3 

■  571— Radio-Electronics  Hobby  Projects  192  p.  214  i!  3 

591— Solid-State  Projects  for  the  Experimenter  224  p.  228  il.  3 
780—111  Digital  &  Linear  1C  Projects  210  p.  244  il.  2 

1  699— Solid-State  Circuits  Guidebook  252  p.  227  il  S 

524 — 104  Easy  Projects  for  Electronics  Gadgeteer  160  p.  105  il.  3 
553 — Electronics  Self-Taught  with  Exp.  &  Projects  288  p  191  il.  $ 

■  695—  Practical  Triac-SCR  Projects  lor  Experimenters  192p  146  il.  3 

486—104  Simple  One-Tube  Projects  192  p.  104  il.  5 

629— Handbook  of  1C  Circuit  Projects  224  p  136  il  S 

1  487—64  Hobby  Projects  for  Home  &  Car  192  p.  159  if.  S 

537—125  One-Transistor  Projects  192  p.  125  it.  S 

183 — Fun  with  Electricity  128  p  94  il  S 

647— Stereo'Quad  Hi-Fi  Pnnciples  &  Projects  192  p  100  il  S 
540 — Electronic  Experimenters  Guidebook  182  p  86  rl  S 

■  464 — Electronic  Hobbyists  1C  Project  Handbook  154  p.  86  tl  S 

613— New  1C  FET  Pnnciples  &  Projects  154  p  60  il  S 

462—104  Easy  Transistor  Projects  You  Can  Build  224  p  105  il  S 

■  590 — Practical  Solid-State  Principles  &  Projects  176  p  127  il  S 

129— New  Skill-Building  Transistor  Projects  &  Exp  192  p.  129  il.  S 

■  568 — 1C  Projects  for  Amateur  &  Experimenter  192  p.  252  il.  S 

542— Transistor  Projects  for  Hobbyists  &  Students  192  p.  153  il.  S 
89 — Transistor  Projects  160  p.  123  it  S 

70—  Electronic  Puzzles  &  Games  128  p  75  il.  S 

112 — Learn  Electronics  by  Building  208  p  214  il.  $ 


987— Hearing  Aid  Handbook  336  p.  224  il.  5 

913— Complete  Hdbk.  of  Electrical  House  Wiring  476  p.  196  il  S 
906— Homeowner  s  Gde  io  Solar  Heating/Cooling  196  p.  113  il.  S 
962 — Microwave  Oven  Service  &  Repair  420  p.  210  if.  $ 

903 —  Guide  to  Modem  Energy-Efficient  Heating- Cooling  Sys.  $ 
758— How  to  Completely  Secure  Your  Home  224  p.  162  il.  S 

1030—101  Practical  Uses  for  Propane  Torches  140  p.  93  il.  S 

1006— Build-lt  Book  of  Solar  Healing  Projects  196  p  111  il,  $ 

820— Central  Heating  Air  Cond  Repair  Guide  320  p.  285  il.  $ 

T-97— Electric  Motor  Test  8  Repair  160  p  102  il  S 

515— Small  Appliance  Repair  Guide-Vol.  1  224  p  100  il.  $ 

917— How  10  Repair  Small  Gasoline  Engines  392  p.  251  il.  S 

904—  Homeowner  s  Guide  to  Saving  Energy  288  p.  169  il.  $ 

745— The  Home  Appliance  Clinic  195  p  61  tl.  S 

885 — How  to  Repair  Home  Kitchen  Appliances  294  p.  205  if.  $ 
920— Complete  Hdbk.  of  Locks  &  Locksmithing  392  p.  348  il.  $ 
855 — How  to  Repair  Home  Laundry  Appliances  280  p.  137  il.  $ 
715— Small  Appliance  Repair  Guide-Vol.  2  210  p.  119  it.  $ 
555— Major  Appliance  Repair  Guide  288  p  278  il.  S 

671— Electrical  Wiring,  Lighting  for  Home-'  Office  204  p.  155  II.  $ 
520— How  to  Repair  Home  Auto  Air  Conditioners  208  p.  100  il.  $ 
295— Refrigeration  160  p.  53  il.  $ 


FCC  LICENSE  STUDY  GUIDES 


1092— First  Class  Commercial  FCCL.c  Study  Guide 378  p  .205  il.S7.95 
582 — Commercial  FCC  License  Handbook  444  p  ISO  il.  $7.95 

652— 2nd  Class  FCC  Encyclopedia  Study  Guide  602  p  445  it.  $7.95 
893— Third  Class  FCC  License  Study  Guide  308  p.  88  il.  S6.95 
873— Ham  Radio  Novice  Class  License  Study  Guide  224  p  57  il  S5.95 
851— Ham  Radio  General  Class  License  Stuoy  Guide  448  p  $7.95 
827— Ham  Radio  Advanced  Class  License  Study  Guide  252  p.  S5.95 
543— Ham  Radio  Extra-Class  License  Study  Guide  224  p.162  il  S5.95 
989— Ham  Radio  Incentive  Licensing  Guide  154  p.  70  if.  $4.95 


690— Logical  Color  TV  Troubleshooting  240  p.  151  il.  S5  9 

559—199  TV  Tough-Dog  Problems  Solved  252  p.  199  il.  $5  9 

580— Modern  Radio  Repair  Techniques  260  p.  207  il.  $5  g 

532 — How  to  Repair  Solid-State  Imports  192  p..  8*’*"  x  11**122  il  $79 
644—  Pictorial  Guide  to  Color  TV  Circuit  Troubles  256  p.  262  i I  $4  9 
404— TV  Servicing  Guidebook  1 76  p.  1 10  il.  $4  9 

761— Jack  Darrs  Service  Clinic  No.  3  252  p.  122  il.  S4  9 

133— Jack  Darr  s  Service  Clinic  No.  1  192  p.  125  il.  S4  9 

428 — Pinpoint  TV  Troubles  in  10  Minutes  327  p.  394  il.  $5.9 

682— TV  Bench  Servicing  Techniques  228  p.  77  il.  $7  g 

598— All-in-One  TV  Alignment  Handbook  304  p.  145  il.  $5  9 

430— Pinpoint  Transistor  Troubles  in  12  Minutes  492  p.  243  il.  $6.9 
595—199  Color  TV  Troubles  &  Solutions  224  p.  178  il.  $5.9 

507—101  TV  Troubles-From  Symptom  to  Repair  224  p.  170  il.  $5.9 
619 — T  shooting  Solid-Stale  Electr  Power  Supplies  192  p.  85  il.  $4.9 
778 — Small-Screen  TV  Servicing  Manual  240  p.  367  il.  $6.9 

653— T  shooting  Solid-State  Wave  Gen-  &  Shaping  Circs.  $4  9 

636— Installing  TV  &  FM  Antennas  168  p.  158  il.  $4.9 

593 — 199  Electronic  Test  &  Alignment  Techniques  224  p,  130  II.  $4.9 
835 — VHF/UHF  Fire.  Police.  Ham  Scanners  Ser.  Manual  250  p.  $6.9 
660— FM  Stereo-Quad  Receiver  Servicing  Manual  192  p.  130  il.  $4,9 
706 — Indexed  Guide  to  Modern  Electronic  Circuits  216  p.  92  il.  $4.9 
658—125  Typical  Eleclr  Circs.  Analyzed  &  Repaired  208  p.160  il.  $4.9 
625— Troubleshooting  Solid-State  Amplifiers  256  p.  95  il.  $4.9 

732— Jap  Consumer  Electr  Ser  ManuaH96D.  mcl.schematicfoldout$5.9 
694— Auto  Stereo  Service  &  Installation  252  p  245  ,i  $5.9 


MODEL  RADIO  CONTROL 


825— Flying  Model  Airplanes  Helicopters  by  RC  192  p.  140  il.  54  95  B 
747— RC  Modeler  s  Handbook  of  Gliders  &  Sailplanes  196  p.  90  it  S4  95  m 
812— Radio  Control  for  Models  350  p.  417  il.  S6.95  ■ 

693— Model  Sail  &  Power  Boating  by  Remote  Control  192  p.125  il  54  95  U 
135—  Radio  Control  Manual-2nd  Edition  192  p.  158  il.  54  95  — 

122— Advanced  Radio  Control  192  p.  181  il.  $a  95  ■ 

93 — Radio  Control  Handbook -3rd  320  p.,  238  rl.  S6  95  ® 

74— Model  Radio  Control  192  p.  192  il.  S4  95  1— 


SEMICONDUCTORS.  TUBES  &  TRANSISTORS  II  BROADCAST.  CATV,  CCTV  &  VIDEOTAPE 


856 — Master  OP-AMP  Applications  Handbook  476  p,  320  H 
1016 — Towers'  International  FET  Selector  140  p 
960— 1C  Function  Locator  224  p. 

984— CMOS  Databook  280  p.  270  il 
870— Master  Tube  Substitution  Handbook  548  p.  322  it 
1010 — Towers  Inter  Transistor  Selector  200  p.  179  il.  7"  x  10" 
970— Master  Transistor;  1C  Substitution  Handbook  518  p.  165  il.  ; 
717— Transistor  Theory  for  Technicians  &  Engrs.  224  p.  116  il.  ; 
938— Linear  1C  Applications  Handbook  280  p.  183  il. 

470— Transistor  Circuit  Guidebook  224  p.  1 18  il 
794— Microelectronics  266  p  228  il. 

708— Modern  Applications  of  Linear  IC  s  276  p.  301  il. 

513— Understanding  Solid-State  Circuits  192  p  104  il. 

1 16 — Getting  Started  with  Transistors  160  p.  90  il.  I 


510 — How  to  Read  Electronic  Circuit  Diagrams  192  p.  140  il. 
588 — Basic  Electronics  Course  384  p  275  il. 

891— Practical  Solid-State  DC  Power  Supplies  196  p.  151  il. 
628 — Basic  Electricity  &  Beginning  Electronics  252  p.  191  H. 
830— Introduction  to  Medical  Electronics  320  p.  126  il. 

655— Modem  Electronics  Malh  686  p  424  il. 

728— Basic  D>gital  Electronics  210  p  1 17  il. 

691— Electronics  Unraveled  228  p  96  il. 

828— Switching  Regulators  &  Power  Supplies  252  p  128  il. 

583 — Industrial  Electronics  Principles  &  Practice  416  p.  380  il. 
930— Servicing  Medical  &  Bioelectromc  Equipment  350p.165  il. 
300 — Dictionary  ol  Electronics  420  p  487  il. 

601 — Basic  Color  Television  Course  420  p.  over  300  il. 

575— Modern  Radar— Theory.  Oper  ,  and  Mamt.  400  p.  253  il. 

104 —  Basic  Radio  Course  224  p.  128  il. 

638— Marine  Electronics  Handbook  192  p.  106  il. 

528 — Pulse  &  Switching  Circuits  256  p.  184  il. 

585— Digital  Electronics  Pnnciples  &  Practice  292  p.  191  il. 

105—  Basic  TV  Course  224  p  128  it 

111 — Basic  Transistor  Course  224  p.  179  il. 


$€ 

56 

*95 
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$5 
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$7 
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1.95 

$4  95 

$5.95 

ELECTRONIC  MUSIC 


743 — Electronic  Music  Circuit  Guidebook  224  p  180  il. 

843— Sourcebook  of  Electronic  Organ  Circuits  168  p.  101  il. 
610— How  to  Repair  Musical  Instrument  Amplifiers  288  p.  50  il 
718 — Electronic  Music  Production  156  p  79  ii 
666 — Experimenting  with  Electronic  Music  1 80  p.  103  il. 

546— Electronic  Musical  Instrument  192  p  121  il. 

832 — Electronic  Musical  Instr  Manual  210  p.  7"  x  10"  385  U. 
503 — Servicing  Electronic  Organs  196  p.  8>i"  *  11"  145  il. 


II  ELECTRONIC  TEST  EQUIPMENT 


730 — Effective  Troubleshooting  with  EVM  Scope  238  p  .  185  il.  3 
1012 — How  To  Design  ^  Build  Eleclr.  instrumentation,  420  p..  21011. 3 
792 — Build-lt  Book  of  Miniature  Test  &  Msmt.  Instr.  238  p.  151  il 
472— Working  with  the  Oscilloscope  104  p  183  il.  7"  x  9V<" 
672— Understanding  &  Using  the  VOM  &  EVM  192  p.  187  il. 
927— How  to  Use  AF  &  RF  Signal  Generators  238  p  162  il. 

702 — Electronic  Measurements  Simplified  240  p  217  il. 

729 — RF  &  Digital  Test  Equipment  You  Can  Build  252  p.  217  il. 
877 — Under  &  Using  Modern  Signal  Generators  294  p.  120  il. 
664 — Understanding  &  Using  the  Oscilloscope  272  p.  170  il. 
577— How  to  Use  Color  TV  Test  Instruments  256  p.  230  il. 

131— Test  Instruments  lor  Electronics  192  p  155  il. 

680 — How  to  T' shoot  &  Repair  Eleclr  Test  Eapt  252  p.  143  il. 
777— Under. .  Using  Modern  Electr  Svcing  Test  Equipment  252P 
498 — The  Oscilloscope-Third  Edition  264  p  169  il. 

483—  99  Ways  to  Use  Your  Oscilloscope  192  p,  327  il. 

485 — How  lo  Use  Test  Insir  in  Electronics  Servicing 256p  234  il. 
550 — Vectorscopes-Scopes-Sweep-Marker  Generators  256  p 


81 1— Complete  Hdbk  of  Videocassette  Recorders  280  p  160  il 
852— B  east  Engr.  &  Maintenance  Hdbk  532  p.  235  il.  3 

815 — Oesig./Maintain.  CATV/Small  TV  Studio  288  p.  100  il.  J 
1009 — CCTV  Installation,  Maintenance  &  Repair  294  p. 

773 — Talk-Back  TV:  Two-Way  Cable  Television  238  p.  64  tl. 
833— Complete  Broadcast  Antenna  Handbook  448  p  308  il.  < 
657— MATV  Systems  Handbook  176  p.  91  il. 

523 — Guide  to  Radio-TV  B'cast  Engineering  Pract.288  p.  140  II.  3 
733— Directional  Broadcast  Antennas  210  p.  60  il.  3 

557 — How  To  Become  A  Radio  Disc  Jockey  256  p.  36  il.  3 

845— How  to  Prepare  a  Production  Budget  Film  &  Videotape  3 
541— Videotape  Prod  &  Comm  Techniques  256  p.  100  it.  c 

793— TV  Lighting  Handbook  228  p  230  il.  3 


Each  vol  has  complete  service  data,  parts  lists. full-size  schematic  fold 
out  section,  and  all  other  info  needed  Each  8  1/2"  x  IV.only  $5.95  ur 
less  otherwise  marked. 

662— Svcing.  New  Modular  Color  TV  Recvr  s  Vol.  1  176  p.  $6.95 
545— Admiral  Vol.  1  196  p.  12  schematics  $5.95 

641— Admiral  Vol.  2  196  p.  1 1  schematics  $6.95 

741— Airfme  (Montgomery  Ward)  196  p.  12  schematics  $5.95 

536 — General  Electric  Vol  1  196  p.  12  schematics  $8.95 

609— General  Electric  Vol.  2  212  p.  10  schematics  $5.95 

879— General  Electric  Vol.  3;  196  p.  $5.95 

560— Jap  Vol.  1— Sony,  Sharp,  Midland  212  p.  $5.95 

576— Jap  Vol,  2 — Delmonico.  Hitachi.  Panasonic,  etc.  212  p.  $4.95 
684 — Japanese  Vol.  3 — Hitachi.  Sanyo.  Coronado  228  p.  $4.95 
692— Japanese  Vol.  4 — Sharp,  Midland.  MGA  236  p.  36  p.f.o,  $5.95 
700— Japanese  Vol,  5— Sony  196  p.  36  p.  foldout  $5.95 

526 — Magnavox  Vol.  2  196  p.  12  schematics  $7.95 

589 — Magnavox  Vol.  2  196  p.  9  schematics  $7.95 

770 — Magnavox  Vol.  3  196  p  36  p.  schematic  foldout  $5.95 

509 — Motorola  Vol.  1  178  p.  6  schematics  $8.95 

584 — Motorola  Vol  2  196  p  9  schematics  $7.95 

522— Philco  196  p.  12  schematics  $5.95 

496— RCA  Vol.  1  212  p.  12  schematics  $8.95 

576— RCA  Vol.  2  212  p.  12  schematics  $7.95 

720—  RCA  Vol.  3  196  p.  12  schematics  “  $7  95 

721—  RCA  Vol  4  196  p.  12  schematics  $8.95 

822— RCA  Vol.  5  196  p.  36  p.  schematic  section  $8.95 

740— Sears  228  p  12  schematics  S5.95 

539 — Sylvania  Vol  1  196  p  12  schematics  $5.95 

618 — Sylvania  Vol.  2  212  p.  8  schematics  $5.95 

760— Toshiba  160  p  12  schematics  $5  95 

502— Zenith  Vol.  1  196  p.  12  schematics  $7.95 

562— Zenith  Vol.  2  196  p.  12  schematics  $5.95 

668 — Zenith  Vol  3  180  p.  36  p.  schematic  foldout  $5.95 

838— Zenith  Vol.  4  196  p.  36  p.  schematic  foldout  $7.95 

|  918 — Svcing,  Zenith  TV  Modules  200  p.  over  200  il.  $6.95 


CB  &  HOME  AUDIO  SCHEMATIC  SERVICING  MANUALS] 


Contain  all  the  data  needed  to  service  each  unit  including  complete 
schematic  diagrams,  backed  up  with  step-by-step  troubleshooting 
info,  theory,  tips  for  isolating  problems,  etc.  All  7”  x  10".  Each  only  $5.95 
1026 — Vol.  3 — Automatic  Radio.  Admiral.  Midland,  Sharp  $5.95  I 

1025 — Vol.  2 — Channel-Master.  Coronado.  Hitachi  $5.95  1 

1024 — Vol.  1—Capehart,  Zemth  $5.95 

826— Vol.  1 — Kns.  Browning.  Hy-gain.  Penney  s  $5.95  1 

854 — Vol.  2— Teaberry,  Siltronix.  Pearce-Simpson.  Unlmetncs  $5.95  J 


||  ENGINEERING  &  REFERENCE 


858— Vot.  3 — Johnson.  Linear-SBE,  Ftoyce.  Sionar 
862— Vot.  4 — Pace,  FanorvCourier,  Dynascan  (Cobra) 
928— Vol.  5— Radio  Shack  (Realistic),  Surveyor.  Beltek 
932 — Vol.  6 — Xtat.  Tram/Diamond,  Sharp 
936— Vol.  7— Lafayette.  J.I.L.,  Fanon 


AUDIO,  RECORDING,  HI-FI  &  STEREO 


1  1064 — How  lo  Design-  Build  / Test  Complete  Speaker  Systems  336  p  $6  95 
1056 — Install  Everything  Electr.  in  Cars  Boats/Planes  Trucks  364  p.  $7.95 
1042— Jap  Radio.  Record  Tape  Playei  Schem.Manuai — V.  2  200p  57  95 

■  1017— Understanding  Sound.  Video  &  Film  Recording  140  p  .  74  ii  $5  95 
966— Complete  Handbook  of  PA  Sound  Systems  272  p..  1 48  ii  S7  95 

■  736— Amateur  Filmmaker  s  Hdbk  Sound  Sync  Scoring  210  p  $5.95 

875 — Microphones — How  Work  &  How  to  Use  Them  224  p  97  it.  $5  95 
646 — Acoustic  Techniques  for  Home  &  Studio  224  p  168  il  S6  95 

■  701— Handbook  of  Multichannel  Recording  322  p  196  tl  $7  95 

934 — Photo  Guide  to  AM'FM  Stereo  Repair  288  p  261  il.  S6  95 

632— Pictorial  Guide  to  Tape  Recorder  Repairs  256  p.  320  If.  $4  95 

■  756—4-Channel  Stereo-From  Source  to  Sound  252  p.  102  il.  S4  95 

634— Basic  Audio  Systems  240  p.  302  il  $4  95 

689 — Cassette  Tape  Recorders-How  Work.  Care  Repair  204  p  17tii.$5.95 

■  497— Tape  Recording  for  Fun  &  Profit  224  p  1 7 1  il  $5  95 

494 — Audio  Systems  Handbook  192  p.  125  il  54  95 

1681 — Questions  &  Answers  About  Tape  Recording  264  p.  102  il.  S5.95 
716 — Servicing  Cassette  &  Cartridge  Tape  Players  294  p.  196  il.  S6.95 
505 — Installing  &  Servicing  Home  Audio  Systems  256  p  136  il.  $5.95 

167— Elements  of  Tape  Recorder  Circuits  224  p  145  il  $4  95 

642 — Jap  Radio.  Record  &  Tape  Player  Service  Manual  228  p,  S6  95 

86— Installing  Hi-Fi  Systems  224  p.  152  il  $5.95 

I  59 — Servicing  Record  Changers  224  p  173  il  S5  95 

■  529 — Handbook  of  Magnetic  Recording  224  p.  over  90  il.  S4.95 


1028 — How  To  Repair  Video  Games  270  p  ,  182  il.  $7.95  b 

939 — Hdbk.of  Manne  Eleclromc  &  Electncal  Systems  546  p-  S9.95  ■ 
901 — CET  License  Handbook-2rid  Edition  448  p  169  il.  $8  95  ™ 

919 — Color  TV  Trouble  Faclbook  612  p  612  il.  S5.95  ■ 

821 — TV  Troubleshooters  Handoook-3rd  Ed  448  p  over  300  il.  S4  95  ■ 
563 — Beginners  Guide  to  TV  Repair  176  p.  50  it.  54.95 

956— Fire  &  Theft  Security  Systems-2nd  Ed  192  p  106  il.  S5  95* 
876— Color  TV  Case  Histories  Illustrated—' Vot  2  352  p.  243  il.  S7.95  W 
746— Color  TV  Case  Histones  Illustrated  238  p  219  il.  S5.95  m 

809— Photo  Guide  Solid-State  Color  TV  Troubles  224  p.  169  il.  $5  95  ■ 
772 — Troubleshooting  with  the  Dual-Trace  Scope  224  p.  252  il.  55.95™ 
738— TV  Schematics  Reading  Between  the  Lines  252  p.  188  it.  S5.95  m 
132— How  to  Test  Almost  Everything  Electronic  160  p.  144  il.  $3.95  ■ 
605 — Install  Svcing  Electr  Protective  Systems  252  p.over160  il.  $5.95 
696 — TV  Tuner  Schematic  Servicing  Manual-Voi  1  224  p.  287  il.  56.95  H 


Company, 


696— TV  Tuner  Schematic  Servicing  Manual-Voi  1  224  p.  287  il.  56.95  ■  p  .  ,  fir  c  ,0*  All  nrripp?  miKide  USA  « 

979— TV  Tuner  Schematic  Servicing  Manual- Vol  2  200  p.  374  it  S6.95  ■  aaa  b  *  bales  tax.  All  orders  OUlSiae  U3H  p£_-j 


633— Simplified  TV  Trouble  Diagnosis  320  p,  292  il. 


must  add  10r^  shipping  and  be  prepaid. 


Advanced  Electronic  Career 


ANNOUNCING 
...  A  New 
CREI  Program : 

Minicomputer  & 
Microprocessor 
Technology 

Including  A 

Microprocessor 

Laboratory 


Now  you  can  learn  at  home 
the  new  technology  that  is 
revolutionizing  electronics 


The  microprocessor  has  ushered  in  the 
age  of  microtechnology  and  electronics 
will  never  again  be  the  same.  The  micro¬ 
processor  has  made  possible  the  placing 
of  an  entire  computer  on  a  silicon  chip 
one  quarter  inch  square.  The  microproc¬ 
essor  “miracle  chip”  is  in  the  process  of 
changing  the  world.  Soon  dll  technical 
personnel  in  electronics  will  have  to  un¬ 
derstand  and  work  with  the  microproc¬ 
essor.  It  is  invading  virtually  every  area 
of  electronics.  And  it  is  profoundly  affect¬ 
ing  your  electronics  career. 

Brand  New 
Program 

CREI  has  a  brand  new  program  to  help 
you  learn  how  to  work  effectively  with 
this  revolutionary  electronics  develop¬ 
ment.  CREl’s  new  program  in  Minicom¬ 
puter  and  Microprocessor  Technology  is 
designed  to  prepare  you  for  this  field  by 
giving  you  the  education  and  practical 
experience  you  need. 

The  program  provides  solid  prepara¬ 
tion  in  electronics  engineering  technol¬ 
ogy  with  a  specialization  in  minicomput¬ 
ers  and  microprocessors.  In  addition, 
it  includes  a  microprocessor  laboratory 
which  features  a  fully  programmable 
microcomputer  which  utilizes  the  Mo¬ 
torola  6802  microprocessor  chip.  This 
is  an  extremely  important  element  of 
your  program. 


Programming 

Essential 


As  you  may  well  know,  you  must  learn 
how  to  program  the  microprocessor  in 
order  to  design,  service  or  troubleshcy ' 
microprocessor  electronic  systerrj 
There  is  only  one  effective  way  to  le°i 
this  all-important  skill  of  programrr  ' 
and  that  is  by  actually  doing  it.  CF 
new  program  gives  you  this  oppor 
as  you  work  with  the  exciting 
processor  laboratory. 

Programming  , 

Is  Easy  ^ 

With  CREI’s  new  program,  learning  q 
skill  of  programming  is  simple.  Within! 
few  hours  you’ll  be  programming  t'J 
microprocessor  and  in  a  short  time  you 
learn  how  to  program  it  in  three  lfl 
guages:  BASIC,  assembly  and  machi] 
languages.  In  addition,  you  will  leaj 
how  to  interface  the  microprocessi 
with  other  systems  and  to  test  and  deb] 
specialized  programs. 
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Preparation  at  Home 


Wide  Choice 
of  Programs 

Please  note,  however,  that  CREl's  new 
program  is  only  one  of  16  state-of-the- 
art  programs  in  advanced  electronic 
technology  offered  by  CRE1,  So  even  if 
you  choose  not  to  specialize  in  micro¬ 
processor  technology,  CREI  has  an  ad¬ 
vanced  electronics  program  to  meet  your 
needs. 

With  CREI,  you  may  choose  from  any 
of  the  following  areas  of  specialization  in 
advanced  electronics: 

Microprocessor  Technology 
Computer  Engineering 
Communications  Engineering 
Digital  Communications 
Electronic  Systems 
Automatic  Controls 
Industrial  Electronics 
Television  Engineering 
Microwave  Engineering 
Cable  Television 
Radar  and  Sonar 
Nuclear  Instrumentation 
Satellite  Communications 
Aeronautical  and  Navigational 
Solid  State  Theory 
Nuclear  Engineering 

Unique  Lab 
Program 

An  exclusive  option  available  with  CREI 
programs  in  electronic  engineering  tech¬ 
nology  is  CRELs  unique  Electronic  De¬ 
sign  Laboratory  program.  It  gives  you 
actual  experience  in  designing  practical 
electronic  circuits.  It  also  helps  you 
to  understand  the  theories  of  advanced 
electronics  and  gives  you  extensive  ex¬ 
perience  in  such  areas  as  tests  and  mea¬ 
surements,  breadboarding,  prototype 
construction,  circuit  operation  and  be¬ 
havior,  characteristics  of  electronics 
components  and  how  to  apply  integrated 
circuits.  Only  CREI  offers  this  unique 
Lab  Program. 

Practical 

Engineering 

CREI  programs  give  you  a  practical  en¬ 
gineering  knowledge  of  electronics.  That 
is,  each  part  of  your  training  is  planned 
for  your  “use  on  the  job."  By  using  your 
training,  you  reinforce  the  learning  proc¬ 
ess.  And  by  demonstrating  your  in¬ 
creased  knowledge  to  your  employer, 
you  may  qualify  for  faster  career  ad¬ 
vancement. 


Free  Book 

There  isn’t  room  here  to  give  you  all  of 
the  facts  about  career  opportunities  in 
advanced  electronics  and  how  CREI 
prepares  you  for  them.  So  we  invite  you 
to  send  for  our  free  catalog.  This  fully 
illustrated,  56  page  book  describes  in 
detail  the  programs,  equipment  and  serv¬ 
ices  of  CREI. 


Qualifications 

You  may  be  eligible  to  take  a  CREI 
college-level  program  in  electronics  if 
you  are  a  high  school  graduate  (or  the 
true  equivalent)  and  have  previous  train¬ 
ing  or  experience  in  electronics.  Program 
arrangements  are  available  depending 
upon  whether  you  have  extensive  or 
minimum  experience  in  electronics. 


Send  for  this  FREE  Book 
describing  your  opportunities 
and  CREI  college -level 
programs  in  electronics 

unme  study  Programs  In  \ 


CREI  Introduces 
Program  BWh  • 
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Mail  card  or  write  describing  qualifications  to 

CAPITOL 
RADIO 

ENGINEERING 
INSTITUTE 

McGraw-Hill  Continuing  Education  Center 
3939  Wisconsin  Avenue  Northwest 
Washington,  D.C.  20016 

Accredited  Member  National  Home  Study  Council 
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CREI  programs 
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In  1977,  the  federal  Communications 
Commission  broke  with  50  years  of 
tradition  that  had  required  all  candidates 
for  an  Amateur  radio  license  to  prove 
proficiency  in  receiving  Morse  code  by 
copying  a  solid  minute  of  code  without 
error.  Instead,  the  FCC  introduced  new 
"comprehension"  exams.  Here,  a  five- 
minute-long  message  is  sent  in  CW  and 
the  applicant  answers  ten  multiple- 
choice  questions  about  the  message’s 
content.  If  the  applicant  correctly  am 
swers  at  least  eight  questions,  he 
passes  the  test.  Sounds  easy,  but  is  it? 

When  the  new  exams  were  intro¬ 
duced,  some  old-timers  thought  the 
FCC  had  virtually  eliminated  Morse 
code  as  a  requirement  for  an  Amateur  li¬ 
cense,  Hams-to-be  were  almost  univer¬ 
sally  relieved  at  the  prospect  of  taking 
an  "easier''  code  exam,  Yetr  many  per¬ 
sons  still  failed  the  code  portion  of  the 
Amateur  exams  after  the  introduction  of 
the  comprehension  exams.  Dark  rumors 
soon  began  to  circulate  that  the  FCC 
had  "pulled  a  fast  one'1  on  Amateurs; 
that  the  new  exams  were  actually  tough¬ 
er  than  the  old  straight-copy  tests! 

This  author  attended  the  1978  Met- 


What  recent  changes 
have  been  made  in 
the  ham  radio  license  exam 
and  how  to  study  for  it. 
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SAMPLE  TEXT  OF  TYPICAL  FCC 
COMPREHENSION  CODE  EXAM 

VVV  VVV  VVV  BK  K2XXX  DE  WB2XY2  OK  JACK  TNX  FOR  CL,  NAME  HR  IS  JACK  ES 
QTH  IS  NEW  BEDFORD,  CONN.  TNX  FOR  THE  RST  579  RPT,  UR  RST  IS  589.  MY  XMTR 
IS  A  DX60.  90  WATTS  INPUT,  INTO  40  MTR  INVERTED  L.  RCVR  IS  A  DRAKE  2C  WITH 
NINE  TUBES.  TEMP  HR  IS  35  DEGREES  C  ES  WX  IS  CLOUDY  ES  WARM.  I  AM  AN  AT¬ 
TORNEY.  47  YRS  OLD.  I  ALSO  WORK  SSTV  ES  HAVE  A  SKED  AT  0230  GMT  WITH 
VU6DZZ.  I  HOLD  A  GENERAL  CLASS  LICE  NSE  ES  PLAN  TO  TAKE  THE  EXTRA  EXAM  IN 
JULY,  JUST  RCVD  MY  WAC  CERTIFICATE  IN  THE  MAIL.  AR  K2XXX  DE  WB2XYZ  K 

Sample  Questions 


1.  The  call  sign  of  the  transmitting  station  is: 

A,  WA2XYZ 

B.  K2XXX 
C  WB2XYZ 

D,  WB2XXX 

E,  K2XYZ 

2,  The  names  of  the  two  operators  are: 

A,  Jack,  John 

B,  Jack,  James 

C,  Jack,  Jackie 

D,  Jack,  Jack 

E,  Jackie,  John 

3 *  The  location  of  station  transmitting  is: 

A.  New  York,  New  York 

B.  New  Bedford.  New  York 

C.  New  Bedford.  New  Jersey 
0,  New  Beddington,  New  York 
E.  New  Bedford.  Connecticut 

4.  The  RST  signal  report  sent  by  the 
transmitting  station  is: 

A.  RST  579 

B.  RST  569 

C.  RST  589 

D.  RST  559 
E  RST  599 

5-  The  input  power  used  by  the  trans¬ 
mitting  station  is: 

A,  60  watts 

B,  70  watts 

C,  80  watts 

D,  90  watts 

E,  150  watts 

6.  What  type  of  antenna  is  the  transmit¬ 
ting  station  using  ? 


A.  Dipole 

B.  inverted  V 

C.  Vertical 

D.  Long  wire 

E.  Inverted  L 

7.  The  temperature  at  the  transmitting 
station's  location  is; 

A,  35  degrees  Fahrenheit 

B,  45  degrees  Fahrenheit 

C,  35  degrees  Centigrade 

D,  45  degrees  Centigrade 

E,  30  degrees  Gentigrade 

8.  The  operator  of  the  transmitting  sta¬ 
tion  is  an: 

A.  accountant 

B.  advertiser 

C.  attorney 

D.  actuary 

E.  adviser 

9.  The  transmitting  station  has  a  sched¬ 
ule  with  which  station  and  at  what 
time? 

A.  VU6DZZ  at  0130  GMT 

s.  vueazzat  0230  gmt 

C.  VU6DZZ  at  0230  GMT 

D.  VU6BZZ  at  01 30  GMT 

E.  VU6DZZ  at  0230  ESI 

10.  The  transmitting  station  just  re¬ 
ceived  which  of  the  following  certifi¬ 
cates? 

A.  WAS 

B.  DXCC 

C.  WAZ 

D.  WAC 

E.  WAE 


rolina  Hamfest  in  Charlotte,  NC,  where 
more  than  600  applicants  took  Amateur 
exams  administered  by  the  FCC.  Those 
who  took  the  new  CW  exams  had  a  vari¬ 
ety  of  reactions,  terming  them;  'easy,11 
"nitpicking,"  "tricky,"  "less  pressurized/' 
and  '  devious,'1  But  one  word  kept  pop¬ 
ping  up  time  after  time:  different.  It  be¬ 
came  readily  apparent  from  the  reac¬ 
tions  ol  those  taking  the  new  exams  that 
many  of  the  study  techniques  and  test¬ 
taking  strategies  applicable  to  the  old 
straight-copy  tests  no  longer  apply. 


What  It  Involves.  As  noted  earlier, 
previous  Amateur  code  exams  were 
split  into  separate  sending  and  receiving 
tests.  Five  minutes  of  CW  were  sent, 
and  the  applicant  had  to  copy  at  least 
one  solid  minute  without  error  to  receive 
a  passing  score.  The  sending  test  was 
similar,  with  the  applicant  required  to 
send  at  least  one  minute  of  perfect  CW. 

Today,  there  is  only  a  receiving  exam. 
The  FCC  is  now  using  personnel  who  do 
not  know  CW  themselves  to  administer 
some  Amateur  exams,  thus  making 


elimination  of  the  sending  test  a  neces¬ 
sity,  The  use  of  such  personnel  also 
forced  a  conversion  to  the  new  receiving 
tests.  When  an  exam  is  graded,  the  ex¬ 
amining  officer  ignores  the  applicant's 
copy.  Only  the  answers  to  the  multiple- 
choice  questions  are  graded.  In  fact, 
there  is  no  requirement  to  write  down 
any  of  the  code  received.  You  can  copy 
in  your  head  or  merely  make  notes  on 
what  you  hear.  Of  course,  you  may  still 
copy  everything  received  if  you  wish. 

When  you  report  for  the  code  exam, 
the  examiner  gives  you  a  sheet  of  paper 
with  space  to  copy  the  message  and 
spaces  for  answering  the  multiple- 
choice  questions.  One  minute  of  CW  is 
sent  as  a  warm-up  exercise,  after  which 
the  examiner  asks  if  anyone  had  prob¬ 
lems  hearing  the  code.  If  everyone 
heard  the  warm-up  material  satisfactori¬ 
ly,  the  examiner  sends  a  five-minute 
message.  The  content  of  the  message  is 
a  typical  amateur  QSO,  All  code  tests 
are  on  tape  cassettes,  and  each  group 
examined  on  a  particular  day  gets  a  dif¬ 
ferent  test. 

At  the  end  of  the  message,  the  ex¬ 
aminer  distributes  a  sheet  with  10  multi¬ 
ple-choice  questions  about  the  material 
sent.  Each  question  has  five  choices  for 
answers.  You  can  refer  to  the  copy  or 
notes  you  made  during  the  message. 
Upon  completing  the  test,  the  examiner 
grades  your  paper  If  you  answer  at 
least  eight  out  of  1 0  questions  correctly, 
you  pass.  The  examiner  keeps  your  an¬ 
swer  and  question  sheets  and  any  notes 
or  copy  you  made. 

The  Pitfalls.  One  of  the  biggest  prob¬ 
lems  encountered  by  many  applicants 
on  the  new  exams  is  a  misunderstand¬ 
ing  of  what  the  FCC  means  by  the  term 
"comprehensive."  Many  people  appar¬ 
ently  interpret  this  to  mean  that  test 
questions  will  involve  only  generalities. 
This  is  not  so!  The  questions  deal  with 
details.  Some  people  would  even  term 
the  exams  "picky,"  The  fact  is,  however, 
that  you  cannot  pass  the  new  exams 
without  knowing  specifics  of  the  mes¬ 
sage  sent. 

Among  the  items  you  must  copy  are 
station  call  signs,  names  of  operators, 
signal  reports,  locations,  types  of  gear 
and  antennas  used,  ages  of  the  opera¬ 
tors,  transmitter  power,  and  virtually  ev¬ 
erything  else  involving  a  number.  That's 
quite  a  bit  to  keep  straight  in  your  head, 
SoT  you’re  well  advised  to  copy  down 
what  you  hear  unless  you  are  btessed 
with  total  recall  from  memory. 

One  frequent  complaint  is  that  the 
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new  exams  are  deceptive.  This  seems  many  commercial  code-practice  tapes.  QSO,  you  can  anticipate  some  of  the 

to  be  justified,  judging  from  some  of  the  Consequently,  you  will  find  it  worthwhile  items  that  will  be  sent,  such  as  signal  re¬ 
examples  told  to  this  author.  The  various  to  spend  some  time  copying  high-  ports,  descriptions  of  gear,  locations, 

answer  possibilities  offered  are  so  simi-  pitched  CW.  etc.  But  be  prepared  for  some  clunk- 

lar  that  copying  one  letter  or  number  Many  people  seeking  the  5-WPM  ers.”  Items  such  as  call  signs  and  fre- 
wrong  could  result  in  an  incorrect  re-  Technician  license  are  startled  to  dis-  quencies  may  pop  up  unexpectedly  in 

sponse.  Exam  questions  must  be  read  cover  the  CW  sent  at  about  13  WPM,  the  middle  of  the  text.  When  you  miss  a 

very  carefully  if  one  is  to  avoid  an  incor-  but  spaced  out  between  characters  for  5  character,  resist  the  temptation  to  dwell 

rect  response  owing  to  confusing  the  WPM.  Only  25  characters  are  sent  in  on  it.  Concentrate  on  copying  the  re¬ 
transmitting  and  receiving  stations  and  each  minute,  yet  the  speed  of  each  maining  characters.  Chances  are  you’ll 

their  call  signs.  character  is  such  that  it  is  virtually  im-  be  able  to  “fill  in”  any  missing  letters  by 

The  message  must  be  followed  very  possible  to  count  the  dots  and  dashes  guesswork, 

literally  when  answering  questions.  that  make  up  each  character.  In  con- 

Some  of  the  information  in  the  message  trast,  many  commercial  code  practice  Studying  for  Tests.  Since  the  exams 

may  be  improbable,  but  it  is  the  only  in-  tapes  for  5  WPM  are  sent  at  a  speed  simulate  Amateur  QSO’s,  the  best  prac- 

formation  on  which  your  responses  slow  enough  to  allow  such  counting  and  tice  is  to  actually  copy  Amateur  contacts 

should  be  based.  Here  are  some  exam-  may  therefore  harm  the  prospects  of  that  you  hear  on  your  receiver.  Proper 

pies:  A  station  with  a  W4  prefix,  normally  passing  the  Technician  tests.  Fortunate-  tapes  can  be  an  asset,  of  course.  Final- 

assigned  to  the  Southeast,  may  be  lo-  ly,  the  widely  heard  code  practice  trans-  ly,  don’t  overlook  the  previously  men- 

cated  in  the  Northwest.  Both  operators  missions  of  the  American  Radio  Relay  tioned  ARRL’s  W1AW  transmissions, 

may  have  the  same  first  names.  The  League  on  W1AW  send  CW  at  5  WPM  (For  a  complete  schedule  of  W1AW 

weather  may  be  inappropriate  for  a  sta-  in  the  same  manner  as  does  the  FCC.  transmissions,  send  a  self-addressed 

tion’s  location,  such  as  “snow  in  Flori-  stamped  envelope  to  the  American  Ra¬ 
da.”  Yet,  all  responses  must  be  based  Taking  the  Test.  Though  you  must  dio  Relay  League,  225  Main  Street, 

on  the  message.  mark  your  answers  to  the  multiple-  Newington,  CT  06111.)  When  copying, 

choice  questions  with  a  pencil,  you  can  be  sure  to  practice  for  full  five-minute 

Other  Considerations.  Many  appli-  copy  by  pen  if  you  like.  Having  a  pencil  periods.  Writer’s  cramp  can  develop  in  a 

cants  express  surprise  at  the  pitch  at  point  break  while  copying  CW  for  your  li-  hurry  when  you’re  not  used  to  writing 

which  the  code  in  these  tests  is  sent.  cense  is  not  a  pleasant  experience!  rapidly  without  interruption. 

The  pitch  is  fairly  high  in  comparison  to  Since  the  exams  are  a  “typical  amateur”  Good  luck  on  your  exams!  O 
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A  P  BROUGHT  YOU  SOLDERLESS  BREADBOARDING. 
NOW  WE’VE  ADDED  POWER. 

Introducing  POWERACE,  the  new  line  of  ACE  All  Circuit  Evaluators. 


POWERACE-for  fast,  solderless  circuit  building  and 
testing.  All  models  will  accept  all  DIP  sizes-plus  TO-5’s 
and  discretes  with  leads  to  .032"  diameter.  POWERACE 
101  has  a  variable  5-15  VDC  600  ma  Power  supply. 
POWERACE  102  features  a  fixed  5VDC  1  amp  power 
supply;  and  POWERACE  103  has  a  fixed  5VDC  750  ma 
power  supply,  a  fixed,  +  15VDC  250  ma  power  supply,  and 
a  fixed  - 1 5 VDC  power  supply  at  250  ma. 


Order  from  your  A  PflUributor  today.  For  the  name  of 
the  distributor  nearest  you  call  Toll-Free  800-321-9668, 


Faster  and  Easier  is  what  wefre  ali  about 

AP  PRODUCTS  INCORPORATED 

Box  1 10  •  72  Corwin  Drive,  Painesville  OH  44077 
(216)354-2101  TWX:  810-425-2250 


Energy  Leak  Detector 
Reveals  Home  Heat  and 
Cooling  Losses 


BY  RALPH  TENNY 

CONSIDERING  the  high  price  you 
pay  for  the  energy  to  air  condition 
and  heat  your  home,  you  should  be 
aware  of  how  much  of  your  expensive 
cooled  air  escapes  and  how  much  cold 
air  leaks  into  your  house  at  the  wrong 
times  of  the  year. 

Large  atr  leaks  can  be  easily  felt  with 
the  hand,  of  course.  But  what  about 
those  smaller  leaks  that  can  add  up  to  a 
large,  expensive  one?  Now  you  can  find 
these  leaks  with  the  "Energy  Leak  De¬ 
tector,"  described  here,  and  take  correc¬ 
tive  action. 

The  Detector,  or  ELD,  is  a  low-cost 
differential  temperature  detector  that 
can  be  built  in  an  evening.  This  useful  in¬ 
strument  features  a  new  solid-state  tem¬ 
perature  sensor  that  has  a  positive  tem¬ 
perature  coefficient  (PTC).  This  means 
that  the  sensor's  resistance  increases 
linearly  with  temperature. 

Circuit  Operation.  The  current- 
mode  amplifier  (LM3900)  used  in  the  de¬ 
tector  amplifies  the  difference  between 
the  current  flowing  in  the  two  inputs  to 
produce  a  voltage  change  at  the  output. 

The  input  circuit  is  shown  in  Fig.  1 
Note  that  there  is  an  arrow  between  the 
inverting  and  noninverting  inputs  in  the 
diagram  for  this  type  of  amplifier  Also 
observe  that  the  inputs  are  simply  base- 
emitter  junctions  of  grounded  emitter 
transistors. 


Provides 

instantaneous  readings  of 
temperature  changes 
to  check  leaks  around 
doors,  windows,  etc. 
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Photo  of  internal  construction 
slums  hoar  ft  attached  to  meter. 

This  leads  to  a  very  important  consid¬ 
eration  regarding  current-mode  amplifi¬ 
ers;  Never  apply  voltage  directly  to  the 
inputs  that  can  cause  a  current  flow  of  5 
mA  or  more .  This  limitation  allows  for 


some  unusual  circuitry  that  can  be  an 
advantage  under  some  circumstances. 
Two  other  limitations  must  also  be  men¬ 
tioned.  The  open-loop  gain  (gain  without 
feedback)  can  be  as  low  as  1000:1  r  and 
the  amplifier  will  not  respond  to  voltages 
lower  than  0.6  volt. 

The  amplifier  maintains  correct  opera¬ 
tion  over  a  wide  variety  of  power  supply 
voltages,  and  uses  about  the  same 
amount  of  power  supply  current  (exclu¬ 
sive  of  load  current),  regardless  of  the 
power  supply  voltage.  Thus,  the  amplifi¬ 
er  is  well  suited  for  battery  operation 

As  shown  in  Fig.  2,  temperature  sen¬ 
sor  TH1  is  connected  in  a  bridge  circuit 
consisting  of  Rt,  whose  value  is  nomi¬ 
nally  equal  to  the  THt  resistance  at 
25JC  (1000  ohms)  plus  R2t  R3>  and 
R12 .  Potentiometer  R12  is  used  to  bal¬ 
ance  the  bridge  when  the  sensor  is  at 
any  given  temperature.  Voltage  for  the 


bridge  (-3  volts)  is  furnished  by  JC1C 
operated  in  conjunction  with  zener  diode 
D1  as  a  reference.  The  resulting  f3 
volts  is  stable  since  the  current  amplifier 
regulates  the  zener  current.  Power  is 
applied  only  when  pushbutton  switch  Sf 
ts  depressed,  thus  extending  battery  life. 

A  change  in  bridge  balance  that  oc¬ 
curs  whenever  TH1  changes  resistance 
is  amplified  by  IC1A.  The  output  of  IC1A 
serves  as  the  reference  voltage  for  one 
input  of  IC1 0,  which  is  used  as  a  current 
amplifier.  When  there  is  a  bridge  unbal¬ 
ance,  the  output  current  of  IC1A  flows 
through  R7.  forcing  tCIB  to  drive  Q1  un¬ 
til  the  current  through  feedback  resistor 
R10  equals  the  current  through  R7. 
Since  meter  Ml  is  in  series  with  the  Of 
collector,  any  current  passed  through 
R7  f  to  bias  RT0  also  passes  through  the 
meter.  Resistor  Rtf  is  selected  so  that 
Ml  indicates  about  half  sca-e  with  the 
bridge  balanced  at  25°C.  If  a  different 
sensitivity  is  required  for  the  ELD,  the 
ratio  of  R 7/R10  can  be  changed  and, 
most  likely,  the  value  of  R1 1  too. 

Construction.  The  circuit  can  be  as¬ 
sembled  by  any  desired  method,  using 
perforated  board,  Wire-Wrap  or  a  small 
pc  board,  A  conventional  14-pin  socket 
may  be  used  for  tCI . 

The  author's  prototype  pictured  in  this 
article  illustrates  how  the  perforated 
board  (in  this  case)  mounts  on  the  meter 
lugs.  The  meter,  in  turn,  is  mounted  to 
the  metal  cover  of  a  small  plastic  box. 

Balance  control  R12  and  pushbutton 
switch  SI  are  mounted  beside  the  me¬ 
ter.  The  battery  is  mounted  in  a  holder 
affixed  to  the  bottom  of  the  plastic  case 
A  small  hole  in  the  cover  plate  allows  the 
temperature  sensor  leads  to  exit. 

The  temperature  sensor  (THf)  can  be 
mounted  at  the  end  of  a  length  of  plastic, 
wood,  or  even  thin  metal  rod.  Make  sure 
the  sensor  is  not  surrounded  by  a  large 
mass  that  can  slow  the  response  of  the 
device. 

Use.  Although  this  sensor  can  be  used 
to  measure  temperature  directly  (more 
on  this  later),  for  use  as  a  relative  tem¬ 
perature  sensor,  depress  switch  SI  and 
adjust  balance  control  R12  for  a  mid- 
scaie  meter  indication. 

Touching  the  sensor  with  your  finger¬ 
tips,  which  are  relatively  warm,  should 
cause  an  up-scale  meter  movement. 
Cooling  the  sensor  should  cause  a 
down-scale  movement. 

With  the  sensor  exposed  to  ambient 
air,  and  the  meter  adjusted  to  mid-scale, 
place  the  sensor  near  a  suspected  air 
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Fig.  2.  Any  unbalance  in  bridge  circuit ,  containing 
TH1,  is  amplified  and  indicated  on  the  meter . 

PARTS  LIST 


Bl— 9-volt  battery  and  holder 
D1 —  1N5226  diode 
IC1 — LM3900  quad  Norton  amplifier 
Ml — 0-1  mA  meter  (Calectro  Dl-912,  Radio 
Shack  22-052  or  similar) 

Ql—  2N5449 

The  following  are  V4-watt  resistors  unless  oth¬ 
erwise  noted: 

R I  —  1000-ohm 
R2,  R3— 2200-ohm 
R4,  R5 — 22,000-ohm 
R6 — 2.2-megohm 
R7— 8200-ohm 


R8,  R9 — 39 ,000-ohm 
R 1 0 — 27 ,000-ohm 
R 1  I— 5600-ohm 

R 12— 1000-ohm,  10-turn  potentiometer 
R 1 3 — 5 10-ohm 

SI — spst  NO  pushbutton  switch 
TH1 — TSPI02J  positive  temperature  coeffi¬ 
cient  thermistor  (Texas  Instruments) 

Misc. — Suitable  enclosure,  mounting  hard¬ 
ware,  knob. 

Note:  Sensor,  TSP102J,  is  available  for  $1.50 
from  Tenny,  Box  545,  Richardson,  TX 
75080. 


leak.  If  there  is  cold  air  leaking  in,  the 
meter  will  show  a  sharp  drop  as  the  sen¬ 
sor  gets  closer  to  the  air  leak.  Converse¬ 
ly,  if  there  is  a  warm  air  leak,  it  can  be 
pinpointed  with  great  accuracy  by 
watching  the  meter  move  upscale. 


Keep  in  mind  that  in  this  configuration 
you  are  measuring  relative  temperature. 
Also  remember  that  there  is  a  tempera¬ 
ture  differential  between  the  ceiling  and 
the  floor  in  a  room  even  without  an  air 
leak. 


Thermometer.  The  basic  probe  can 
be  modified  to  create  a  thermometer  by 
using  the  circuit  shown  in  Fig.  3. 

Potentiometer  R12 ,  used  to  balance 
the  circuit,  is  still  a  1000-ohm,  10-turn 
potentiometer.  But  now  it  has  a  turns- 
counting  dial.  Trimmer  potentiometer 
R13  is  a  1000-ohm,  multi-turn  type, 
while  R7  and  R1 1  have  been  changed  to 
10,000-ohm,  multi-turn  potentiometers. 

Since  the  circuit  has  now  become  a 
thermometer,  it  must  be  calibrated.  The 
basic  technique  is  to  create  two  water 
baths  at  each  end  of  the  desired  temper¬ 
ature  range.  Since  water  and  ice  reach 
an  equilibrium  at  0°C,  and  water  boils  at 
100°C  (at  sea  level),  these  are  conven¬ 
ient  to  duplicate. 

Assuming  a  linear  sensor,  the  circuit 
is  adjusted  to  0°C  and  100°C  with  the 
sensor  immersed  in  the  appropriate  wa¬ 
ter  bath.  With  the  linear  control  and 
turns-counting  dial,  intermediate  tem¬ 
peratures  can  be  read  from  the  dial  after 
the  meter  is  again  center-scaled.  Com¬ 
pensation  for  the  100°C  range  must  be 
made  if  you  live  at  high  altitudes. 

To  calibrate  the  circuit,  set  up  the  ice 
bath  and  keep  it  stirred  as  long  as  the 
sensor  is  immersed  in  it;  also  prepare  a 
boiling  water  bath. 

Set  potentiometers  R7  and  R11  to 
their  maximum  resistance,  and  R12  to 
its  minimum  resistance.  Be  sure  that  the 
counter  on  R12  indicates  zero  when 
R12  is  at  its  minimum  resistance. 

Immerse  the  sensor  in  the  ice  water, 
short  the  bridge  at  points  A  and  B,  and 
adjust  R7  and  R11  until  the  meter  indi¬ 
cates  at  center  scale.  Remove  the  short 
across  the  bridge  and  adjust  R13  to  cen¬ 
ter  the  meter  again. 

Then  immerse  the  sensor  in  boiling 
water  and  set  the  turns  counter  of  R12  to 
10.0.  Adjust  R7  until  the  meter  is  cen¬ 
tered,  then  return  the  meter  to  the  ice 
water.  Rotate  the  R12  dial  to  0.0  and  ad¬ 
just  R1 1  for  a  meter  center.  Return  to 
the  hot  water  and  adjust  R7,  repeating 
the  actions  until  the  meter  indicates  the 
temperatures  at  each  end  of  the  scale. 

Other  temperature  ranges  may  be  cal¬ 
ibrated,  but  the  dial  will  no  longer  indi¬ 
cate  the  temperature  directly.  A  chart 
can  be  created  to  translate  dial  indica¬ 
tions  into  temperature. 

If  you  wish  to  use  the  ELD  as  a  remote 
thermometer,  the  circuit  will  tolerate  a 
considerable  length  of  lead  between  the 
circuit  and  the  sensor.  Just  be  sure  that 
you  calibrate  the  system  using  the  long 
leads  so  that  resistance  will  be  taken 
into  account. 

Happy  energy  savings!  O 
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Designing  Circuits 
for  Worst-Case 
Operation 


BV  STEVEN  L.  CHEAIRS 


How  to  choose  components 
with  tolerances  to 
insure  that 
circuits  work  properly. 


ONE  CONSTANTLY  recurring  prob¬ 
lem  for  many  hobbyists  is  that 
some  circuits  in  the  projects  they  build 
fail  to  work  properly.  Other  than  improp¬ 
er  assembly  and  bad  components,  the 
most  probable  cause  of  this  problem  is 
that  a  '‘typical"  circuit  design  was  used. 
A  typical  circuit  design  might  be  sound 
on  paper,  but  unless  component  charac¬ 
teristic  variations  are  taken  into  account, 
the  design  may  not  produce  a  working 
circuit.  And  the  cause  is  normal  compo¬ 
nent  parameter  variations.  It  is  impor¬ 
tant,  therefore,  that  when  you  design  or 
build  a  project,  you  take  into  account  the 
possible  variation  range  of  the  compo¬ 
nents  you  will  be  using  to  ensure  that  the 
project  works  properly, 
in  this  article,  we  will  discuss  why 
component  characteristics  vary  and 
what  can  be  done  to  circumvent  possi¬ 
ble  problems.  Stated  differently,  we  will 
discuss  how  to  design  for  worst-case 
conditions, 

Why  They  Vary.  Component  charac¬ 
teristics  can  vary  for  any  number  of  rea¬ 
sons.  For  example,  KTs  are  manufac¬ 
tured  in  “batch"  lots,  wherein  a  number 
of  identical  chips  are  fabricated  simul¬ 
taneously  on  a  single  silicon  wafer.  This 
approach  results  in  significant  manufac¬ 
turing  savings  and  a  very  low  cost  per 


circuit  element.  Unfortunately,  the  pa¬ 
rameters  of  the  individual  components 
can  vary  greatly  from  one  wafer  to  the 
next,  even  though  component  charac¬ 
teristics  on  a  single  wafer  will  "track” 
very  closely. 

It  is  not  uncommon  to  find  a  circuit  that 
contains  components  whose  parame¬ 
ters  fall  anywhere  between  their  worst- 
case  limits.  If  the  circuit  was  designed 
around  devices  that  have  typical  para¬ 
meters,  there  is  the  possibility  that  it  will 
not  function  because  it  contains  a  device 
that  operates  at  an  extreme  end  of  its 
parameters.  Here  is  an  example. 

Assume  a  circuit  has  50  components, 
Of  these,  80%  have  typical  parameters 
and  1 0%  are  sensitive  to  parameter  vari¬ 
ations.  That  means  20%,  or  10  compo¬ 
nents,  have  atypical  characteristics  and 
5  components  are  parameter  sensitive. 

The  probability  of  an  event  occurring 
can  be  defined  by  the  equation  P  - 
M/N,  where  P  is  the  probability,  M  is  the 
number  of  times  the  event  is  expected  to 
occur,  and  N  is  the  number  of  trials. 
Hence,  the  probability  of  a  sensitive 
component  occurring  per  circuit  is  1/10, 
while  the  probability  of  a  component 
having  atypical  performance  is  1  /5, 

By  the  Law  of  Multiplication  Probabil¬ 
ity  {compound  probability),  when  an 
event  is  regarded  as  occurring  if  a  num¬ 


Fig,  L  A  theoretical 
capacitor  (A)  actually 
c o n t ain  $  para sitic  R  and  L* 
Th  e  ore  ti  c  a  l  eq  uiv  a l  e  ? 1 1 
of  an  indii'ctor  (B)  is 
even  more  complex. 


ber  of  subevents  independently  occurs, 
the  compound  probability  of  occurrence 
of  the  event  is  equal  to  the  product  of  the 
individual  probabilities  of  the  subevents. 
This  can  be  expressed  in  a  mathemati¬ 
cal  way  by  the  equation  P  =  PI  x  P2  or 
P  ^  (Ml /Ml)  (M2/N2),  Therefore,  1/5 
times  1/10  or  one  out  of  every  50  cir¬ 
cuits  may  not  function  due  to  the  typical 
design  technique  used  m  our  example. 

tn  all  likelihood,  the  figures  used  in  the 
example  are  applicable  to  many  hobby¬ 
ist-built  projects  and  account  for  the  oc¬ 
casional  project  that  fails  to  work  even 
when  all  the  wiring  is  correct.  It  should 
also  be  noted  that  this  condition  is  wors¬ 
ened  when  "surplus"  components  are 
used,  since  the  probability  of  using  a 
component  that  is  just  barely  within  its 
specifications  increases.  Using  such 
components,  it  becomes  possible  for  a 
designer  to  produce  a  working  design 
prototype  that  when  duplicated  by  oth¬ 
ers  will  fail  to  operate. 

Given  the  above  conditions,  ft  be¬ 
comes  mandatory  for  all  circuit  designs 
to  be  subjected  to  worst-case  design 
analysis  if  the  circuit  is  to  be  duplicated 
by  others.  Any  circuit  can  be  so 
analyzed.  The  most  convenient  method 
is  to  use  worst-case  parameter  values 
during  the  initial  design  phase  to  insure 
proper  operation  from  the  start. 

Defining  the  Problem.  It  is  essential 
to  recognize  which  parameter  or  com¬ 
bination  of  parameters  create  the  worst 
case  for  a  particular  circuit.  Unfortunate¬ 
ly,  these  conditions  and  how  they  affect 
circuit  pertormance  vary  from  circuit  to 
circuit.  Also,  there  may  be  different  per¬ 
formance  specs  for  any  given  circuit. 

Most  modern  circuits  contain  both  IC's 
and  discrete  components.  When  an  1C 
and  a  number  of  discrete  components 
can  be  combined  to  make  a  subcircuit,  it 
is  acceptable  and  may  even  be  desir¬ 
able  to  consider  the  subcircuit  thus 
formed  as  a  self-contained  entity.  This  is 


62 


POPULAR  ELECTRONICS 


Design  of  Digital  Systems  -  six  volumes 


Personal  Computers 
&  Microprocessing 

Here  are  two  inexpensive  programmed 
learning  courses  designed  to  keep 
you  up-to-date  in  digital  electronics. 


The  products  of  digital  electronics  techno¬ 
logy  will  play  an  important  role  in  your 
future.  Calculators,  digital  watches  and  TV 
games  are  already  commonplace.  Now, 
microprocessors  are  generating  a  whole  new 
range  of  products.  Personal  computers  will 
be  in  widespread  use  very  soon.  Your  TV, 
telephone  and  computer  will  combine  to 
change  your  children's  education,  your  job— 
your  entire  way  of  life. 

WRITTEN  BY  EXPERTS 

These  courses  were  written  by  experts  in 
electronics  and  learning  systems  so  that  you 
could  teach  yourself  the  theory  and  appli¬ 
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instruction  has  the  advantages  of  being 
faster  and  more  thorough  than  classroom 
learning.  You  work  at  your  own  pace  and 
respond  by  answering  questions  on  each  new 
piece  of  information  before  proceeding. 

After  completing  these  courses  you  will 
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as  your  understanding  of  the  rapidly  chang¬ 
ing  technological  world  around  you. 
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ing  as  well  as  personal  computing  —  not  to 
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through  number  systems  and  Boolean  algebra 
to  memories,  counters  and  simple  arithmetic 
circuits, and  finally  to  a  complete  understand¬ 
ing  of  the  design  and  operation  of  micro¬ 
processors  and  computers. 
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include: 
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systems;  control  unit;  program  ROM;  address 
decoding;  instruction  sets;  instruction  decod¬ 
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Book  6:  Central  processing  unit  (CPU); 
memory  organization;  character  represen¬ 
tation;  program  storage;  address  modes; 
input/output  systems;  program  interrupts; 
interrupt  priorities;  programming;  assemblers; 
executive  programs,  operating  systems,  and 
time-sharing. 
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If  MAXIMUM  INPUT  FORWARD  CURRENT  tmA) 


Fig.  2 .  Maximum  sinking  current  as  a 
function  of  power  supply  voltage  variation. 


Fig .  3 .  Maximum  input  forwai'd  current 
as  a  /unction  of  the  input  voltage , 


also  true  for  combining  gates  and  other 
elements  of  ICs.  When  circuit  elements 
are  so  combined,  a  block  diagram  is 
created.  The  self-contained  entities  can 
then  be  individually  analyzed  and  the  re¬ 
sults  combined  to  analyze  total  circuit 
performance.  This  approach  also  allows 
system  partitioning  and  interconnection 
methods  to  be  considered,  as  well  as 
such  problems  as  impedance  matching, 
level  shifting,  and  fan-out. 

The  entire  circuit's  specifications  can 
be  divided  down  to  the  individual  blocks 
that  are  sufficiently  detailed  to  be  treated 
on  a  stand-alone  basis.  All  characteris¬ 
tics  must  be  considered.  If  the  circuit 


block  does  not  satisfy  the  detailed  re¬ 
quirements  (input  and  output  imped¬ 
ance,  temperature  range,  threshold  lev¬ 
els,  propagation  delay,  hold  times,  etc.), 
the  circuit  must  be  modified. 

Every  component  in  a  circuit  must  be 
allowed  to  vary  over  its  full  range  of  val¬ 
ues,  as  specified  by  its  tolerance,  and 
stilt  allow  satisfactory  circuit  operation.  It 
is  the  tolerance  range  that  specifies  the 
worst-case  parameter  range. 

Every  component  contains  parasitic 
components,  such  as  capacitance,  in¬ 
ductance,  and  resistance.  In  many  cir¬ 
cuits,  the  parasitic  components  are  ob¬ 
served  only  during  worst-case  condi¬ 


tions.  For  example,  consider  a  capaci¬ 
tor.  A  capacitor  cannot  simply  be  added 
to  a  high-frequency  circuit  with  the  ex¬ 
pectation  that  the  circuit  will  behave  as  if 
a  theoretically  pure  capacitor  were  add¬ 
ed.  This  simple  component  is  actually 
quite  complex,  as  can  be  seen  in  Fig. 
1  A.  An  inductor  is  even  more  complex, 
as  shown  in  Fig,  1 B,  Therefore,  for  prop¬ 
er  worst-case  operation,  these  parasitic 
effects  must  be  considered  when  de¬ 
signing  and  building  circuits. 

Fixed  resistors  also  have  broad  toler¬ 
ance  specifications  that  can  range  up  to 
±10%  (±20%  in  older  resistors)  of  their 
specified  nominal  values. 


TABLE  I — SWITCHING  CHARACTERISTICS  VcC=5V,Ta  25  C 


Parameter1* 

From 

input 

To 

input 

Test 

Min.  Typ*  Max. 

Units 

lPLH 

A 

Q 

Cext=° 
flRi,  =  5k 

CL=15pF 

Rl  =  400 

22  23 

ns 

B 

19  28 

ns 

!phl 

A 

Q 

30  40 

ns 

8 

27  36 

ns 

!phl 

Gear 

O 

18  27 

ns 

tplh 

Q 

30  40 

ns 

^Qfroin) 

A  orB 

Q 

45  65 

ns 

*wO 

AorB 

Q 

Cex|-  1000  pF 
Rev.  —  10k 

Cp15PF 

Rl  =  40Q 

2,76  3.03  3.37 

ils 

*tp^H=  propagation  delay  time,  low-  to  high-level  output 
lPHL=  propagation  delay  time,  high-  to  low- level  output 
width  of  pulse  at  output  Q 


The  Spec  Sheet.  Manufacturer  spec¬ 
ification  sheets  for  a  particular  1C  should 
be  consulted  for  pinout  and  to  gain  a 
working  knowledge  of  the  device  itself.  A 
typical  spec  sheet,  this  one  for  a  74123 
dual  retrigge  table  monostabie  multi¬ 
vibrator  1C,  is  shown  in  Table  I. 

Assume  you  require  a  50- ns  pulse 
and  decide  to  use  the  741 23  to  generate 
it.  Note  in  the  table  that  twG{min)  (mini¬ 
mum  output  pulse  width)  has  a  typical 
value  of  45  ns  and  a  worst-case  value  of 
65  ns  when  external  capacitance  Cext  is 
zero  and  external  resistance  R§xt  *s 


TABLE  III — ABSOLUTE 
MAXIMUM  RATING 
OVER  FREE-AIR 
TEMPERATURE  RATING 


TABLE  II — RECOMMENDED  OPERATING  CONDITIONS 

Supply  voltage,  VC£P 

7  V 

Input  voltage 

5,5  V 

Parameter 

Min. 

Nom. 

Max. 

Units 

Operating  free-air 

Supply  voltage, 

4.  75 

5 

5.25 

V 

temperature  range 

0-70QC 

High-level  output  current,  lOH 

-800 

pA 

Storage  temperature  range 

-65  to  +150* 

Low-level  output  current,  lQL 

16 

mA 

Operating  free-air  temp,,  TA 

0 

70 

*Voltage  values  are  with  respect  to  network 

ground  terminal 
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5000  ohms.  (If  you  were  making  only 
one  circuit,  you  could  hand-select  the 
components  to  make  it  work,  but  this  is 
not  a  safe  approach  to  use  in  a  construc¬ 
tion  article.)  Now  note  twQ  when  Cext is 
1000  pF  and  Rext  is  10,000  ohms.  The 
width  of  the  pulse  can  be  between  2.76 
and  3.37  p,s.  Hence,  the  value  can 
range  from  +8.9%  to  - 1 1 .2%  of  the  typ¬ 
ical  specified  value  for  the  given  R  and  C 
values.  Note  also  that  the  spec  sheet 
does  not  tell  you  that  this  error  is  linear 
throughout  the  twQ  range.  For  all  we 
know,  this  may  be  the  best  point  on  the 
curve.  So,  when  designing  such  a  cir¬ 
cuit,  make  certain  that  your  design  can 
accommodate  this  type  of  tolerance. 

Note  the  column  in  Table  II  headed 
Norn  (nominal).  This  value  is  the  one  for 
which  you  should  strive,  but  you  may 
find  that  it  is  not  possible  to  obtain  or 
hold  it  through  the  design. 

It  should  be  understood  that  one  pa¬ 
rameter  may  affect  another.  For  exam¬ 
ple,  consider  the  effect  of  varying  the 
power  supply  voltage  on  the  output  sink¬ 
ing  current  (Iql)*  The  output  sinking  cur¬ 
rent  is  a  linear  function  of  the  power  sup¬ 
ply  voltage,  as  shown  in  Fig.  2.  When 
the  supply  potential  is  4.75  volts,  the 
output  can  sink  15  mA.  A  similar  condi¬ 
tion  can  be  observed  in  Fig.  3,  where  the 
maximum  input  forward  current  (Ip)  is 
shown  as  a  function  of  input  voltage. 
Here  again,  the  variation  of  one  parame¬ 
ter  can  cause  a  variation  in  another. 

At  this  point,  you  should  realize  that 
you  must  know  which  characteristics  are 
important  so  that  you  can  design  with  a 
knowledge  of  their  probable  variations. 
To  do  this,  you  must  know  just  what  will 
affect  a  given  parameter. 

All  of  the  parameters  thus  far  dis¬ 
cussed  have  been  of  the  type  that  can 
cause  circuit  failure,  not  failure  of  a  com¬ 
ponent.  Most  1C  data  sheets  carry  a  set 
of  catastrophic  characteristics,  such  as 
those  listed  in  Table  III.  With  resistors 
and  capacitors,  characteristics  like  max¬ 
imum  power  dissipation  and  breakdown 
voltage  should  never  be  exceeded.  Nev¬ 
er  come  close  to  these  specifications  in 
your  circuit  designs. 

Summing  Up.  If  you  use  the  tech¬ 
niques  detailed  in  this  article,  or  keep 
them  in  mind,  your  circuits  will  work  and 
so  will  other  circuits  built  from  your  de¬ 
sign.  If  you  build  projects  from  maga¬ 
zines,  steer  clear  of  broad-tolerance 
components,  especially  in  critical  com¬ 
ponents.  Do  not  be  afraid  to  test  semi¬ 
conductors  and  passive  components 
before  using  them.  <0 
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BY  WILLIAM  P.  JOHNSON,  JR. 


MOST  STEREO  recordings  made  in 
a  professional  studio  begin  as  a 
number  of  '  tracks1'  (usually  16  or  more} 
on  tape,  which  are  subsequently  mixed 
down  to  two  channels.  During  mixing, 
the  apparent  location  of  each  instrument 
and  vocalist  is  fixed  in  the  final  left  and 
right  channels  by  its  relative  loudness. 
Usually,  the  listener  cannot  alter  the  mix 
other  than  by  transposing  or  by  blending 
the  two  channels  to  reduce  stereo  sepa¬ 
ration,  With  the  '  Stereo  Roto-Blender," 
however,  he  can  remix  the  recording, 
within  certain  limitations,  to  improve  the 
mix  and  emphasize  previously  'buried" 
sounds.  It  also  allows  him  to  blend  and 
transpose  the  two  resulting  channels  in 
the  conventional  manner  The  new  mix 
will  have  roughly  the  same  channel  sep¬ 
aration  as  the  original  program. 

The  Basic  System*  The  Roto-Blend- 
er  is  made  up  of  two  basic  parts:  a 
Stereo  rotate  control,  which  is  the  heart 
of  its  remixing  capabilities,  and  a  stereo 
blend  control  (Fig,  1),  The  rotate  con¬ 
trol  "rotates"  the  performers  in  a  circle 
around  the  listener.  With  the  control  cen¬ 
tered.  the  mix  is  unaltered.  As  it  is  rotat¬ 
ed  clockwise,  the  sounds  originating 
from  the  left  and  center  shift  to  the  right. 
The  sound  originating  from  the  right 
moves  over  to  the  left  to  complete  the 
rotation. 

The  above  effect  is  illustrated  in  Fig, 
2,  Note  that,  with  the  rotate  control 
centered  (normal),  a  vocalist  is  cen¬ 
tered  between  a  guitar  on  the  left  and  a 
piano  on  the  right.  By  rotating  the  control 
to  the  left,  the  vocalist  and  piano  shift 
one  position  to  the  left  and  the  guitar 
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channels. 


comes  over  to  the  right.  Exactly  the  op¬ 
posite  rotation  occurs  when  the  control 
is  rotated  in  the  clockwise  direction.  The 
control  alters  both  the  sonic  directions 
and  relative  loudnesses  of  each  sound. 
Normally,  when  a  sound  is  shifted  to  the 
center,  it  becomes  louder,  and  when  it  is 
shifted  away  from  center,  it  becomes 
quieter.  This  allows  the  listener  to  em¬ 
phasize  interesting  or  previously  unno¬ 
ticed  sounds, 

The  blend  control  allows  you  to  re¬ 
duce  channel  separation  down  to  mon¬ 
aural  as  it  is  turned  from  fully  clockwise 
to  center.  Rotating  the  control  counter¬ 
clockwise  causes  the  separation  to  in¬ 
crease,  this  time  with  the  left  and  right 
channels  transposed.  This  transposition 
provides  additional  flexibility  in  the  re¬ 
mixing  process. 


About  the  Circuit.  The  left-  and  right- 
channel  inputs  to  the  Roto-Blender  in 
Fig.  1  are  buffered  by  tCIA  and  IC1B 
and  passed  to  differential  amplifier  1C  1C 
whose  output  is  an  R  -  L  signal.  This 
signal  is  similar  to  the  combined  left-  and 
right-channel  signals  minus  the  center- 
channel  material,  null  adj  control  R13 
permits  the  center-channel  material  to 
be  precisely  cancelled  to  achieve  op¬ 
timum  results. 

The  R  —  L  signal  is  inverted  by  IC1D 
to  produce  an  L  -  R  signal.  The  left-  and 
right-channel  signals  plus  the  composite 
signals  are  applied  to  rotate  potenti¬ 
ometer  R14  Figure  3  illustrates  the  sig¬ 
nals  applied  to  R14  and  indicates  how 
the  resulting  output  signals  on  each  con¬ 
trol  wiper  vary  over  the  range  of  the  po- 
lenliomelers  An  important  feature  of 
this  arrangement  is  the  cancellation  of 
one  channel  when  the  control  is  at  its 
center  of  rotation,  leaving  only  the  re¬ 
maining  channel,  attenuated  by  one 
half.  In  this  manner,  normal  stereo  is  ob¬ 
tained  at  center  of  rotation.  The  attenua¬ 
tion  is  counteracted  by  IC2A  and  /C2S, 
whose  boosted  outputs  are  added  to  the 
R14  outputs  through  R1 1  and  R12.  This 
does  not  affect  the  signal  at  the  extreme 
positions  of  the  rotate  control,  due  to 
the  potentiometer's  zero  source  imped¬ 
ance,  but  increases  in  effect  as  the  pot  is 
adjusted  to  its  center  position.  This  re¬ 
sults  in  a  nearly  constant  loudness  at  all 
positions  of  the  potentiometer  for  most 
stereo  signals. 

After  rotation  occurs,  the  signals  are 
applied  to  buffer  amplifiers  /C2C  and 
IC2D.  blend  control  R15  mixes  the  sig¬ 
nals  in  varying  proportions  to  achieve 
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Fig.  I*  TTt#  (eft  and  right  stereo  signals  are  buffered  in  IC1A 

and  IClB  and  combined  in  ICIC.  Potentiometer  R 13  adjusts  the  n utl. 


PIANO  EMPHASIZED 


GUITAR  VOCALIST  PIANO 


N 


L 

guitar  emphasized 

Fig .  2 *  With  R14  centered ,  as  in 
middle  diagram ,  vocalist  is 
between  piano  and  guitar*  With 
R14  rotated  to  either  extreme, 
relative  positions  are  changed* 


either  normal  or  reversed  stereo,  mono, 
or  anything  in  between.  These  signals 
are  then  buffered  by  IC3A  and  IC3Bf  af¬ 
ter  which  they  are  delivered  to  the  Roto- 
Blender  s  outputs.  Capacitors  C3  and 
C4  are  optional  and  are  required  only  if 
the  input  to  the  amplifier  to  which  the 
Roto-Blender  is  connected  does  not 
have  similar  capacitors*  Their  values 
should  be  chosen  to  have  a  low  imped¬ 
ance  at  20  Hz,  compared  to  the  Imped¬ 
ance  of  the  amplifier. 

The  Roto-Blender  can  be  either  bat¬ 
tery  powered  as  shown  in  Fig,  1  or  driv¬ 
en  by  a  ±  6-to-  ±  1 5-volt  ac  operated 
supply,  which  should  be  decoupled  us¬ 
ing  capacitors  C5  through  CIO  located 
close  to  the  +  V  and  -  V  pins  of  each  op 
amp  used.  (The  op  amps  used  in  the  au¬ 
thor's  prototype  were  4136  quad  types, 
which  required  only  three  1C  packages. 
If  you  use  a  different  op-amp  type,  and 
almost  any  other  type  will  work  in  this 
circuit,  you  will  have  to  increase  the 
number  of  0.01  -^F  capacitors  so  that 
two  capacitors  are  used  for  each  1C 
package.) 
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Fig,  3.  The  left  and  right 
signals  and  the  composite  arc 
applied  to  R14  as  shown. 

Note  how  the  resulting  output 
signals  an  each  control  wiper 
vary  over  potentiometer  range. 


Construction.  The  circuit  can  be  as¬ 
sembled  on  a  printed  circuit  board  of 
your  own  design  or  on  a  perforated 
board  using  pencil  wiring  techniques.  In 
either  case,  it  is  a  good  idea  to  use  sock¬ 
ets  for  the  ICs,  Mount  the  potentiometer 
controls,  input  and  output  jacks,  and 
power  and  in/out  switches  on  the  box 
in  which  the  circuit  is  housed.  Use  a  dry- 
transfer  lettering  kit  to  label  the  controls, 
jacks,  and  switches  according  to  func¬ 
tion  and  operation. 

Application.  The  Roto-Blender  unit 
should  be  connected  to  suitable  high- 
level  inputs  and  outputs  for  optimum  re¬ 
sults.  You  can  connect  it  between  a 
preamplifier  and  power  amplifier  or, 


lacking  this  facility,  into  the  tape-monitor 
loop.  It  is  a  good  idea  to  hook  it  up 
ahead  of  the  headphone  amplifier,  since 
the  Roto-Blender  is  best  appreciated  us¬ 
ing  headphones. 

For  proper  operation,  the  Roto-Blend¬ 
er  should  be  nulled  to  counteract  imbal¬ 
ances  in  the  source  material  and 
preceding  electronics.  This  can  be  done 
by  disconnecting  the  right  channel  out¬ 
put  of  the  Roto-Blender  and,  with  the 
rotate  and  blend  controls  fully  clock¬ 
wise,  adjusting  the  null  adj  control  to 
exactly  cancel  the  center  sounds  of  the 
program  source.  If  a  mono  source  is 
used,  adjust  for  minimum  sound.  Exces¬ 
sive  distortion  heard  at  this  time  indi¬ 
cates  either  a  worn  record  or  stylus  or 


some  other  deficiency  in  the  source 
material  or  amplifier's  electronics. 

Cancellation  of  center  sounds  with 
some  recordings  is  not  possible  when 
the  sounds  are  reproduced  differently  in 
each  channel,  using  reverberation  tech¬ 
niques.  This  case  should  not  be  con¬ 
fused  with  the  case  where  distortion  pre¬ 
vents  nulling  with  a  raspy  sound. 

Once  nulling  is  accomplished,  the 
right  channel  can  be  reconnected  and 
the  rotate  pot  should  be  centered  tor 
normal  stereo  reproduction.  If  an  instru¬ 
ment  on  the  left — a  trombone,  for  exam¬ 
ple— is  to  be  emphasized,  rotate  the 
sound  to  the  right  by  turning  the  rotate 
control  clockwise.  This  moves  the  trom¬ 
bone  to  the  center,  where  it  will  be  more 
dominant.  At  this  point,  if  the  blend  con¬ 
trol  is  rotated  fully  counterclockwise,  the 
trombone  will  remain  centered  while  the 
left  and  right  channels  will  be  effectively 
transposed. 

The  effects  achieved  by  the  Roto- 
Blender  are  a  function  of  the  source 
material  and  cannot  be  fully  described 
here.  Perhaps  the  most  fascinating  as¬ 
pect  of  the  Roto-Blender  is  its  ability  to 
bring  forth  sounds  that  were  never  no¬ 
ticed  before.  O 


How  to  Measure 

THE  RESISTANCE 
OF  HOT  ELEMENTS 

BY  ALVIN  G.  SYDNOR 


A  CONVENIENT  means  of  measur¬ 
ing  the  hot  resistance  of  iamp  fila¬ 
ments,  or  other  elements  whose  re¬ 
sistance  changes  with  operating  tem¬ 
perature  is  a  highly  desirable  item  for  the 
electronics  experimenter.  This  is  espe¬ 
cially  true  in  cases  where  these  ele¬ 
ments  are  used  in  circuits  requiring 
close  voltage  tolerances. 

Although  there  are  several  ways  to 
measure  hot  resistance,  excellent  re¬ 
sults  can  be  obtained  from  the  simple 
circuit  shown  here. 

Using  conventional  components,  the 
circuit  has  a  range  from  one  or  two 
ohms,  up  to  several  thousands. 

The  transformer  should  have  a  sec¬ 
ondary  voltage  and  current  sufficient  to 
fully  illuminate  the  lamp  under  test.  In 
the  case  of  a  117-volt  lamp,  Tf  should 
be  a  1 :1  isolation  type  whose  secondary 
can  handle  the  required  lamp  current. 
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The  range  of  the  bridge  is  about  100:1 
and  depends  on  the  value  of  R2.  A  10- 
ohm  value  of  R2  enables  measurement 
between  one  and  100  ohms,  while  an 
R2  value  of  100  ohms,  produces  a  10- 
to- 1000-ohm  range.  The  lower  the  re¬ 
sistance  of  R2f  the  more  accurate  the 
measurement.  This  is  due  to  the  low 
voltage  drop  across  R2.  The  wattage  of 
R2  should  be  such  that  it  can  handle  the 
necessary  load, 


If  the  lamp  must  be  measured  at  full 
operating  voltage,  measure  the  voltage 
across  the  lamp.  Then  increase  the  in¬ 
put  voltage  to  overcome  the  voltage 
drop  across  R2 . 

With  the  circuit  connected  as  shown  in 
the  schematic  (R3  not  installed),  adjust 
R1  until  the  ac  voltmeter  indication  is  at 
a  minimum.  Switch  to  a  lower  voltmeter 
range  as  the  minimum  is  approached. 
Record  the  value  indicated  on  the  ac 
voltmeter. 

Without  disturbing  the  setting  of  R1  , 
remove  the  tamp  under  test,  and  substi¬ 
tute  potentiometer  R3for  the  lamp.  This 
potentiometer  can  have  a  value  be¬ 
tween  100  and  1000  ohms. 

Adjust  R3  until  the  ac  voltmeter  indi¬ 
cates  the  same  value  as  that  previously 
recorded.  Remove  R3  from  the  circuit 
and  measure  its  resistance.  This  will  be 
the  hot  resistance  of  the  lamp.  O 
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This  circuit  can  he  used  to  measure  resistances  up  to  several  kilokms , 
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BUILD  AN 

ACTIVE  POWER 


BOX 


Converts  any  resistor  into  a 
40-watt  unit  for  load  measurements. 


IT  IS  OFTEN  necessary  to  simulate  a 
wide  range  of  load  conditions  when 
building  and  repairing  power  supplies. 
To  perform  such  a  task,  a  large  supply  of 
power  resistors  or  a  power-resistor  sub* 
stitution  box  would  normally  be  required. 
However,  the  "Active  Power  R  Box"  de¬ 
scribed  here  reduces  the  demand  to  a 
minimum.  The  R  Box  can  convert  any 
resistor,  whether  fixed  or  potentiometer, 
into  40-watt  power  resistors. 

The  R  Box's  active  circuitry  is  pro¬ 
grammed  by  an  external  resistor,  con¬ 
nected  across  terminals  A  and  B  in  the 
schematic  diagram ,  so  that  it  functions 
as  a  power  resistor  with  a  value  that  is 


1/1000  of  the  external  resistor's  actual 
value.  There  is  also  a  1-ohm  resistance 
preprogrammed  into  the  circuit  that  adds 
to  the  resistance  programmed  in. 
Hence,  if  an  8000-ohm  resistor  is  placed 
across  programming  terminals  A  and  B, 
the  resulting  power  resistance  will  be 
(8000/1000)  +  1  ^  9  ohms. 

The  R  Box  can  be  programmed  to 
serve  as  a  constant-current  load  if  de¬ 
sired.  This  is  accomplished  by  replacing 
the  programming  resistor  with  a  dc  bias 
voltage  between  terminal  B  and  the  neg¬ 
ative  (-)  terminal.  It  is  important  that  the 
positive  side  of  the  biasing  source  be 
connected  to  terminal  B,  The  magnitude 


of  the  programming  current  load  will  be 
1  ampere  per  volt  on  terminal  B.  For  ex¬ 
ample,  if  terminal  B  is  biased  at  150  mV, 
the  positive  terminal  of  the  R  Box  will 
take  in  150  mA  for  all  supply  potentials. 

The  input  potential  must  be  restricted 
to  40  volts,  and  maximum  power  (input 
voltage  times  input  current)  must  be  lim¬ 
ited  to  40  watts.  Also,  the  proper  polarity 
must  be  observed  or  the  R  Box  will  not 
operate.  The  R  Box  will  operate  for  sup¬ 
ply  outputs  as  low  as  3  volts.  The  max¬ 
imum  allowable  current  is  3  amps. 

When  assembling  the  R  Box,  use  12- 
gauge  wire  for  the  high-cument  path 
(shown  with  heavy  tine  in  schematic  dia¬ 
gram)  and  minimize  the  length  of  this 
wiring.  Since  the  current  drain  of  the 
dual  operational-amplifier  circuit  (tCt )  is 
only  about  5  mA,  a  pair  of  9-volt  batter¬ 
ies  for  B1  and  B2  will  do  fine.  Mount  the 
1 0-watt ,  0  5-ohm  resistor  (R5)  so  that 
the  heat  generated  in  it  does  not  in¬ 
crease  the  heat  of  power-Da rlington 
transistor  Q1. 

The  heart  of  the  R  Box  is  transistor 
Q1.  It  can  be  a  Motorola  MJ10Q0  or  any 
other  suitable  power-Darlington  npn 
transistor.  During  assembly,  Of  must  be 
mounted  on  an  adequate  heat  sink, 
such  as  the  Wakefield  No.  NC-403-2. 

The  dual  op  amps  in  ICt  sense  both 
the  input  voitage  and  the  potential 
across  the  0.5-ohm  resistor  and  com¬ 
pute  the  required  base  drive  for  Ql  so 
that  the  desired  performance  is  ob¬ 
tained.  The  accuracy  of  the  R  Box  will  be 
very  good  if  1%  tolerance  resistors  are 
used  throughout  the  circuit.  The  resis¬ 
tors  can  be  rated  at  !4  or  Vi  watt,  except 
for  R5,  since  little  current  flows  through 
the  circuit.  O 
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The  circuit  of  the  “E  Box”  converts  the  resistance  at  terminals 
A  and  B  to  1/1000  its  value  plus  one  ohm  and  circuit  can 
handle  40  watts.  Use  12-gauge  wire  for  power  circuit  (heavy  lines). 
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World’s  biggest  and  best  source  of  top-quality  electronic  kits! 
Look  at  what’s  new  in  our  new  just-off-the-press  catalog! 


NO  PREVIOUS 
EXPERIENCE  NECESSARY 


ASX-1383 
High-Fidelity 
Speaker  System 


Easily  one  of  the  finest  speaker  systems  in  its  price  range! 
Linear  Phase  design  uses  stepped  speaker  components  and 
a  1st  order  crossover  so  all  frequencies  reach  your  ears  at 
the  same  time;  for  a  hi-fi  improvement  you  can  really  HEAR. 
A  special  edge-free  cabinet  and  acoustically  “invisible”  grill 
cloth  provide  outstanding  dispersion  and  accurate  stereo 
imaging.  Great  looks  too.  Brazilian  Rosewood  cabinetry 
adds  a  look  of  elegance  to  any  decor. 


CS-2048 
Automatic 
Cruise  Control 


Set  your  desired  cruise  speed,  press  the  button  and  that's  it  —  J 
the  CS-2048  maintains  your  car’s  speed  on  level  roads,  up  and  < 
down  hills,  around  curves,  anywhere,  automatically.  Perfect  \ 
for  long-distance  driving.  A  touch  of  the  brake  pedal  returns  < 
the  car  to  pedal  control  instantly  —  an  important  safety  feature,  j 
Fits  most  domestic  cars,  vans  and  trucks  with  open  driveshafts. 1 


Thousands  of  people  with 
no  electronics  experience 
whatsoever  —  people  who 
have  never  handled  a  sold¬ 
ering  iron  before  — have 
proved  that  you  can  build 
any  Heathkit  product  you 
want  to  — and  enjoy  every 
moment  of  it!  Simple  step- 
by-step  manuals  make  it 
easy  as  1-2-3,  and  every 
Heathkit  product  you  build 
will  be  a  source  of  pride 
and  satisfaction  for  years 
to  come  as  you  say  “1  built 
It  myself”! 


GD-1114 
FM  Wireless 
Intercom 


Simply  plug  into  AC  outlets  and  use  for  reliable  two-way 
communications  between  units  on  the  same  AC  power 
line.  Has  phase-locked  loop  solid-state  circuitry  for  / 
clean,  clear  transmission  and  reception;  auto-  /'/ 
matic  squelch  for  quiet  operation. 


IT-7410 
Logic  Probe 


Provides  performance  levels  equal  to  units 
costing  much  more.  Shows  TRUE  logic 
levels  at  high  frequencies,  has  TWO  indi¬ 
cator  lights  for  unambiguous  readings.  A 
Ideal  for  quick  testing  of  any  TTL  or  A 
CMOS  digital  circuits.  / 


. . 


OC-1401 

Aircraft 

Navigation 

Computer 


The  world’s  FIRST  hand-held  nav- 
igation  computer  with  true,  on-board 
computer  power  —  provides  complete  air- 
port-to-airport  flight  management  for  up  to 
9 flight  legs.  Computes  magnetic  heading,  true  air 
speed,  ground  speed,  true  course,  ETA  to  checkpoint, 

ETA  to  destination,  clock  time  to  check  point  and  destina¬ 
tion.  A  built-in  clock/timer  and  three  on-board  microprocessors  allow 
real  time  display  which  counts  down  to  check  point  or  destination.  There’s 
even  a  fuel  warning  indicator.  It’s  the  only  navigation  computer  with  complete  pre 
in-flight  and  navigation  functions.  Another  Heath  EXCLUSIVE! 


HEATHKIT  ELECTRONIC  CENTERS*  PROVIDE  SALES  AND  SERVICE 


*Units  of  Schlumberger 
Products  Corporation. 


ARIZONA  -  Phoenix,  2727  W.  Indian  School  Rd. 

(602)  279-6247. 

CALIFORNIA  -  Anaheim,  330  E.  Bail  Rd.  (714)  776-9420; 

El  Cerrito,  6000  Potrero  Ave.  (415)  236-8870;  Los  Angeiea, 
2309  S.  Flower  St.  (213)  749-0261;  Pomona,  1555  Orange 
Grove  Ave.  N.  (714)  623-3543;  Redwood  City,  2001 
Middlefleld  Rd.  (415)  365-8155;  Sacramento,  1860  Fulton 
Ave.  (916)  486-1575;  San  Diego  (La  Mesa),  8363  Center 
Dr.  (714)  461-0110;  San  Jose  (Campbell),  2350  S.  Bascom 
Ave.  (408)  377-8920;  Woodland  Hills,  22504  Ventura  Blvd. 
(213)  882-0531. 

COLORADO  -  Denver,  5940  W.  38th  Ave.  (303)  422-3408. 
CONNECTICUT  -  Hartford  (Avon),  395  W.  Main  St. 

(Rte.  44)  (203)  678-0323. 

FLORIDA  -  Miami  (Hialeah),  4705  W.  16th  Ave. 

305)  823-2280;  Tampa,  4019  West  Hillsborough  Ave. 

(813)  886-2541. 

GEORGIA  -  Atlanta,  5285  Roswell  Rd.  (404)  252-4341. 
ILLINOIS  -  Chicago,  3462-66  W.  Devon  Ave.  (312)  583-3920; 
Chicago  (Downers  Grove),  224  Ogden  Ave.  (312)  852-1304. 
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BUILD 

A 

KEYBOARD 

CONVERSION 

CIRCUIT 

Three  IC’s  convert  spst  keyboard  output  to 
column-row  format  used  by  decoder  chips. 


ESSENTIALLY,  there  are  two  types 
of  keyboards  available  for  the  digital 
experimenter.  These  are  column-row 
types,  and  low-cost  keyboards  having 
independent  spst  switches  with  one  side 
of  the  switches  sharing  a  common  bus. 
There  are  several  decoder  chips 
(such  as  the  74C922  16-key  and  the 


X-inputs  to  the  decoder  chip.  The  row 
(Y)  signals  are  atso  bussed  to  form  the 
Y -inputs  to  the  decoder. 

The  individual  keys  are  grounded  on 
one  side,  with  the  other  side  tied  to  each 
buffer  input.  Each  key  may  be  tied  high 
through  a  pull-up  resistor  to  improve 
noise  immunity.  The  three-state  enable 


TO  X  OUTPUTS  OF  74C922  DECODER 
X3 
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74C923  20-key  decoder)  that  provide  all 
the  logic  necessary  to  fully  decode  a  col¬ 
umn-row  device.  The  circuit  shown  here 
converts  an  independent  spst  keyboard 
into  the  column-row  format  that  can  be 
used  with  the  above  mentioned  decoder 
chips. 

The  circuit  requires  three  DM8097. 
DM7097  or  SN74367  noninverting  hex 
three-state  buffers.  The  columns  have 
their  three -state  enable  pins  bussed 
together  with  these  lines  serving  as  the 


lines  (X)  are  scanned  by  one  input  at  a 
time  going  low,  or  becoming  active  with 
the  next  one  becoming  active  and  the 
others  inactive,  etc,*  until  all  columns 
have  been  scanned  (tested).  This  act/on 
enables  a  column*  and  each  individual 
keyswitch  enables  its  associated  buffer 
(within  the  enabled  column).  The  col¬ 
umn-row  enabled  input  is  applied  to  one 
of  the  1 6-  or  20-key  decoder  logic  where 
it  *5  latched  at  the  output.  The  output  of 
the  decoder  is  also  three-state.  O 
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CHIRP,  JANGLE,  WOOSH,  BOOM! 

VERSATILE  and  unusual  1C,  virtually  made-to-order  for 
the  experimenter  and  hobbyist,  has  been  introduced  by 
Texas  Instruments,  1nc„  Box  84,  Sherman,  TX  75090,  Design 
nated  the  SN76477  complex  sound  generator,  the  new  device 
is  a  monoiithic  1C  combining  both  bipolar  analog  and  l2L  digital 
circuitry  on  a  single  silicon  wafer.  It  includes  basic  circuit 
'  blocks"  which  can  be  interconnected  to  produce  an  almost 
unlimited  number  of  special  sound  effects  ranging  from  a 
dog's  bark  or  bird  chirp  to  a  gunshot  or  explosion.  With  the 
proper  choice  of  external  components,  the  SN76477  is  capa¬ 
ble  of  developing  either  familiar  sounds  such  as  a  train  whistle 
or  futuristic  sounds  such  as  a  "talking  computer"  or  firing 
“phaser"  ray  gun.  Offered  in  both  standard  0,64nch  (1,5-cm) 
wide  type  N  and  the  smaller  0. 4-inch  (1 ,0-cm)  type  NF  28-pin 
□IP's,  the  SN76477  can  be  powered  by  either  a  5-volt  regulat¬ 
ed  dc  supply  or  welJ-fittered  dc  at  7.5  to  10.0  volts 

Not  only  is  the  SN76477  capable  of  producing  a  virtually  un¬ 
limited  variety  of  special  sound  effects,  but  the  number  of 
ways  in  which  these  may  be  used  is  limited  only  by  the  imagi¬ 
nation  and  skill  of  the  circuit  designer  and  builder.  In  fact,  a 
more  experienced  hobbyist  might  easily  assemble  a  wide- 
range  "Sound  Effects  Generator1'  by  combining  the  SN76477 
with  a  power  amplifier,  loudspeaker,  and  dc  power  supply. 
Such  a  project  would  also  require  multiple  input  and  output 
jacks  for  the  device  terminals,  potentiometers,  various  control 
switches,  and  a  broad  assortment  of  external  components, 
selectable  by  means  of  appropriate  rotary  or  toggle  switches. 

The  functional  block  diagram  of  the  new  device  is  shown  in 
Fig.  1.  The  SN76477  comprises  a  super-low-frequency  (slf) 


By  Lou  Garner 

oscillator,  a  programmable  logic  circuit  permitting  a  choice  of 
inputs  to  a  voltage-controlled  oscillator  fvco),  a  noise  dock, 
noise  generator,  noise  filter,  mixer,  logic  circuits  for  both  sys¬ 
tems  inhibit  and  envelope  selection,  a  one-shot,  an  envelope 
generator  and  modulator,  an  output  buffer  amplifier,  and  volt¬ 
age  regulator.  Most  of  the  circuits  can  be  controlled  or  pro¬ 
grammed  externally  by  suitable  components  or  signals.  Cir¬ 
cuit  inputs  identified  with  circles  are  programmed  by  using  dif¬ 
ferent  capacitor  values,  squares  identify  programming  by 
means  of  various  resistors,  triangles  via  logic  levels  and  dia¬ 
monds  by  analog  voltages.  Device  pinout  Is  shown  in  Fig.  2, 
The  sit  oscillator  has  a  nominal  range  of  0.1  to  30  Hz,  de¬ 
pending  on  the  R  and  C  values  used  for  programming,  but  can 
be  used  to  generate  frequencies  as  high  as  20,000  Hz,  It  sup¬ 
plies  two  output  signals,  a  50%  duty -cycle  square  wave  which 
is  applied  to  the  Mixer  and  a  triangle  wave  which  can  be  rout¬ 
ed  to  either  an  external  vco  or,  through  the  slf  select  logic 
circuit,  to  the  on-chip  vco  which  can  supply  a  fixed  or  frequen¬ 
cy-modulated  output  over  an  almost  10:1  frequency  range.  Its 
lowest  frequency  is  established  by  the  values  of  the  external 
resistor  and  capacitor  connected  to  pins  18  and  17,  respec¬ 
tively.  The  vco  s  output  signal  also  is  coupled  to  the  mixer.  A 
noise  clock  generates  dock  pulses  to  control  the  noise  gener¬ 
ator  which,  in  turn,  develops  pseudo-random  white  noise  that 
is  applied  through  a  variable-bandwidth,  low-pass  noise  filter 
to  the  mixer.  Accepting  input  signals  from  one  or  more 
sources  (slf,  vco,  noise  filter),  the  mixer  performs  a  logical 
AND  function  and  delivers  the  resulting  signal  to  the  envelope 
generator  and  modulator  circuit.  The  mixer  output  is  estab- 


Fig ,  L  Functional 
block  diagram 
of  Texas  Instru  ments ' 
new  SN76477  Complex 
Sound  Generator 
i nteg ra ted  circ u i  t 
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ENVELOPE  SELECT  1  (INPUT)  1 
GROUND  2 

EXTERNAL  NOISE  CLOCK  (INPUT)  3 
NOISE  CLOCK  RESISTOR  (INPUT)  A 
NOISE  FILTER  CONTROL  RESISTOR  (INPUT)  5 
NOISE  FILTER  CONTROL  CAPACITOR  (INPUT)  5 
DECAY  CONTROL  RESISTOR  (INPUT)  7 
ATTACK/DTCAY  TIMING  CAPACITOR  (INPUT)  8 
SYSTEM  ENABLE  (INPUT)  9 
AT'ACK  CONTROL  RESISTOR  (INPUT)  10 
AMPLITUDE  CONTROL  RESISTOR  (INPUT)  11 
FEEDBACK  RESISTOR  (INPUT)  12 
AUDIO  OUTPUT  13 
Vcc  1H 


28  ENVELOPE  SELECT  2  (INPUT) 

27  MIXER  SELECT  C  (INPUT) 

26  MIXER  SELECT  A  (INPUT) 

25  MIXER  SELECT  B  (INPUT) 

24  ONE-SHOT  CONTROL  RESISTOR  (INPUT) 

23  ONE-SHOT  CONTROL  CAPACITOR  (INPUT) 

22  VCO  SELECT  (INPUT) 

21  SUPER  LOW  FREQUENCY  OSC.  CONTROL  CAP.  (INPUT) 
20  SUPER  LON  FREQUENCY  OSC.  CONTROL  RES.  (INPUT) 
19  PITCH  CONTROL  (INPUT) 

18  VCO  CONTROL  RESISTOR  (INPUT) 

17  VCO  CONTROL  CAPACITOR  (INPUT) 

16  EXTERNAL  VCO  CONTROL  (INPUT) 

15  Vreg 


u 


Fig .  2.  Pin-out 
configuration  and 
lead  connections 
for  the  SN76477. 


lished  by  the  logic  levels  applied  to  its  three  select  terminals, 
pins  25,  26  and  27. 

System  inhibit  logic  circuit  controls  the  system’s  output  and 
also  triggers  a  separate  one-shot  used  to  develop  short-dura¬ 
tion  momentary  sounds  such  as  gunshots,  bells  or  explo¬ 
sions.  The  duration  of  the  one-shot’s  output  is  determined  by 
the  values  of  the  control  resistor  and  capacitor  connected  to 
pins  24  and  23,  respectively,  with  the  maximum  period  of 
approximately  10  seconds.  The  one-shot  does  not  generate  a 
sound  signal  itself,  but  is  coupled  through  the  envelope  select 
logic  circuit  to  the  envelope  generator  and  modulator,  which 
provides  an  envelope  for  the  signals  from  the  mixer. 

The  envelope  select  logic  circuit  establishes  the  overall 
shape  of  the  envelope  which  amplitude  modulates  the  com¬ 
bined  signal  obtained  from  the  mixer.  Depending  on  the  logic 
signals  applied  to  envelope  select  control  pins  1  and  28, 
one  of  several  operating  modes  can  be  selected,  including 
vco,  mixer  only,  one-shot,  and  vco  with  alternating  cycles.  The 
final  shaping  of  the  generated  signal  is  performed  by  the  en¬ 
velope  generator  and  modulator  circuit,  where  the  slf,  vco, 
and  filtered  noise  signals  from  the  mixer  are  controlled  by  the 
system  inhibit  logic  and  modulated  with  the  envelope  estab¬ 
lished  by  the  envelope  select  logic.  This  circuit  also  acts  to 
modify  the  resulting  signal’s  attack  (rise  time)  and  decay  (fall 
time)  characteristics. 

Developing  a  maximum  2.5  volts,  peak-to-peak,  the  output 
amplifier  buffers  the  signal  so  that  it  can  be  applied  to  an  ex¬ 
ternal  modulator  or  power  amplifier.  The  buffer  has  a  low  out¬ 
put  impedance.  Finally,  the  regulator  is  designed  to  operate 
from  either  of  two  power  sources.  If  available,  5  volts  regulat¬ 
ed  dc  can  be  applied  to  pin  15  (VREG).  Alternatively,  7.5  to  10 


volts  unregulated  dc  can  be  applied  to  pin  14  (Vcc), in  which 
case  the  on-chip  regulator  will  furnish  a  5  V  regulated  output 
at  up  to  10  mA  to  power  other  circuits. 

In  summary,  the  SN76477  generates  complex  audio  signal 
waveforms  by  combining  the  outputs  of  a  low  frequency  oscil¬ 
lator,  variable  frequency  (voltage  controlled)  oscillator,  and 
noice  source,  modulating  the  resulting  composite  signal  with  a 
selected  envelope  and,  finally,  adjusting  the  signal’s  attack 
and  decay  periods.  At  each  stage,  the  process  can  be  con¬ 
trolled  at  the  programming  inputs  of  the  signal  modification 
and  generation  circuits,  using  control  voltages,  logic  levels,  or 
different  resistor  and  capacitor  values. 

Representative  signal  waveforms  developed  during  the 
process  are  illustrated  in  Fig.  3.  The  mixer  output  in  the  exam¬ 
ple  shown  in  Fig.  3A  is  a  variable-frequency  signal  containing 
filtered  noise  elements.  This  is  modulated  with  a  pulse  en¬ 
velope  obtained  from  the  one-shot  and  then  shaped  to  form 
different  types  of  sounds  by  altering  the  signal’s  attack  and 
decay.  In  the  second  example  (Fig.  3B),  the  mixer  output  is 
modulated  by  a  repetitive  pulse  derived  from  the  vco. 

Different  sounds  are  developed  by  varying  the  attack  or  de¬ 
cay,  or  both.  The  attack  and  decay  can  be  modified  by  con¬ 
necting  different  capacitor  values  to  pin  8  and  different  resis¬ 
tor  values  to  pins  10  and  7  which  control  the  attack  and  decay, 
respectively. 

Practical  circuits  featuring  the  SN76477  are  illustrated  in 
the  figures.  These  were  selected  from  among  many  circuits 
described  in  Tl’s  data  sheets.  All  feature  a  simple  but  effective 
audio  amplifier  to  provide  a  low-level  loudspeaker  output  and 
are  designed  for  operation  on  a  standard  9-volt  transistor  bat¬ 
tery.  At  those  points  in  the  circuits  where  5  V  is  required,  it 


Fig.  3.  Complex 
signal  waveforms 
showing  different  attack 
and  decay  characteristics 
with  (A)  one-shot  and  (B) 
voltage-controlled  oscillator 
modulation  envelopes. 
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can  be  derived  from  pin  1 5  of  the  1C.  All  can  be  assembled  us¬ 
ing  standard,  readily  available  components.  Except  where  po¬ 
tentiometers  are  specified,  all  resistors  are  either  XA -  or  14- 
watt  components.  Small  capacitors  can  be  ceramic,  plastic 
film,  or  tubular  paper  units;  larger  capacitances  are  15-volt 
electrolytics. 

Neither  layout  nor  lead  dress  are  critical  in  any  of  the  cir¬ 
cuits,  which  can  be  duplicated  using  a  solderless  breadboard, 
perforated  or  printed  circuit  board.  The  usual  precautions 
should  be  observed  when  soldering  to  avoid  overheating  the 
semiconductors,  and  all  polarities  must  be  observed. 

When  duplicating  a  normally  loud  sound  such  as  a  gunshot 
or  explosion,  it  will  be  necessary  to  couple  the  circuit  to  a  high- 
power  audio  amplifier  driving  a  large  loudspeaker.  However,  a 

4- to-6-inch  (10.2-to-15.3-cm)  loudspeaker  and  the  push-pull 
amplifier  shown  in  the  schematics  should  be  adequate  for 
most  applications. 

Designed  to  simulate  the  sounds  of  either  a  gunshot  or  ex¬ 
plosion,  the  circuit  shown  in  Fig.  4A  is  triggered  by  applying  a 

5- volt  pulse  through  a  momentary-contact,  normally  open 
pushbutton  switch  to  the  system  inhibit  logic  and  one-shot  cir¬ 


cuits  (pin  9).  The  5-volt  dc  level  required  here  as  well  as  for 
the  envelope  select  logic  (pin  1)  and  mixer  select  (pin  25)  is 
obtained  from  the  IC’s  VREG  output  (pin  15).  Different  resistor 
values  are  used  to  program  the  noise  filter  circuit  (pin  5)  to 
simulate  the  two  sounds,  (82,000  ohms  for  a  gunshot  and 
330,000  ohms  for  an  explosion). 

Several  different  sounds  can  be  simulated  by  the  circuit 
shown  in  Fig.  4B,  including  a  siren,  space  war,  or  “phaser” 
gun,  depending  on  the  adjustment  of  the  200,000-ohm  rate 
control  potentiometer.  For  increased  realism,  the  IC’s  one- 
shot  (pins  9, 23,  24)  and  decay  (pins  8,  7)  functions  can  be  im¬ 
plemented.  As  before,  +5  volts  dc  needed  for  pins  1, 19,  22  is 
obtained  from  VREG  (pin  15). 

Circuits  for  simulating  the  sounds  of  a  racing  car  motor  or 
crash  and  a  chugging  steam  engine  or  reciprocating  airplane 
engine  are  shown  in  Fig.  5A  and  5B,  respectively.  In  the  first 
circuit,  the  racing  car  motor’s  rev  rate  is  adjustable  by  means 
of  a  100,000-ohm  potentiometer  which  varies  the  dc  voltage 
applied  to  the  external  vco  control  input  (pin  16).  The  max¬ 
imum  and  minimum  rev  rates  are  set  by  fixed  resistors  in  se¬ 
ries  with  the  potentiometer.  A  crashing  sound  is  initiated  by 


OCTOBER  1978 


77 


->S  100  REV 
*  RATE 


,  47 
*  ^  .47 


LIMIT 


28  27  24  25  24  23  22  21  20 


SN 76477 


12N2222^  BATT 


Fig.  5.  Two  circuits 
using  the  SN76477: 

(A)  simulating  a 
racing  car’s  rev  rate 
or  a  crashing  sound; 
and  (B)  a  chugging 
steam  engine  or 
reciprocating  airplane. 


+  + 


I00K 

r - 1 - 1 

!  E  j>  !  RATE 

X  V*  I  CONTROL 

1  T  %  I  M  I 


28  27  26  25  24  23  22 


19  10  17  16  15 


SN  76477 


12  3  4  5  6  7  0  9  10  M  12  13 


I  i  u« 


K  >  K 


T 

I' 


T 


B 


depressing  a  spst  normally  open  pushbutton  switch,  which 
applies  a  voltage  pulse  through  a  10-p.F  capacitor  to  the  sys¬ 
tem  inhibit  logic  and  one-shot  circuits  (pin  9),  simultaneously 
changing  the  envelope  select  (pin  1)  and  mixer  select  (pin  25) 
settings. 

In  the  second  circuit,  the  slf  oscillator  frequency  is  con¬ 
trolled  by  a  1 -megohm  potentiometer  connected  to  one  of  its 
programming  input  (pin  20).  As  this  rate  control  is  adjusted 
from  a  very  low  to  a  moderately  low  frequency,  the  generated 
sound  is  like  that  of  a  steam  engine  gradually  increasing  in 
speed.  At  higher  frequencies,  the  sound  approximates  that  of 
a  propeller-driven  airplane. 

From  a  technical  viewpoint,  there’s  virtually  no  limit  to  the 
number  and  types  of  sounds  that  can  be  generated  using  one, 
two,  three  or  more  SN76477  IC’s  in  conjunction  with  multi¬ 
plexing  and  external  programming  networks.  By  using  pro- 
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grammable  analog  switches  to  select  outputs  from  different 
units,  for  example,  a  clever  experimeter  easily  could  create 
circuits  to  generate  background  jungle  noises,  night  sounds, 
complete  battlefield  or  eerie  haunted-house  sounds,  or  even 
musical  selections  interspersed  with  unusual  sound  effects.  In 
commercial  and  industrial  alarm  applications,  different  sounds 
could  be  used  to  identify  various  danger  conditions,  such  as  il¬ 
legal  entry,  fire,  basement  flooding,  or  power  failure.  The  IC’s 
are  available  through  Tl  franchised  dealers  and  are  relatively 
inexpensive.  The  rest  is  up  to  your  imagination! 

Reader’s  Circuit.  Alan  Peter  Allegra  (218  11th  Ave., 
Bethlehem,  PA  18018)  was  intrigued  with  J.  Fortuna’s  “Digis- 
tart”  project  in  our  column  of  April  1977.  One  of  his  friends, 
Frank  Resul,  had  designed  a  “combination  lock”  digital  igni¬ 
tion  switch  for  his  ’75  VW  sometime  earlier. 
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Fig.  6.  Reader's  circuit 
for  a  digital  combination 
lock  for  a  car's 
ignition  switch. 


Although  it  is  based  on  the  same  operating  principle  as  For¬ 
tunes  design  (flip-flops  must  be  actuated  in  the  proper  se¬ 
quence  for  operation),  the  Resul/Allegra  circuit  shown  in  Fig. 
6  is  different  in  a  number  of  details.  First,  the  dual  J-K  flip-flops 
(IC1  through  IC5))  are  wired  as  simple  toggles  rather  than  in 
the  J-K  configuration.  Second,  there  is  no  interlocked  timer, 
permitting  the  operator  ample  time  to  set  the  combination,  be¬ 
cause  reader  Resul  felt  that  the  odds  were  against  a  thief  hit¬ 
ting  the  right  sequence  by  pure  chance.  Third,  a  LED  indicator 
has  been  provided  to  alert  the  operator  when  the  proper  se¬ 
quence  has  been  completed.  Fourth,  a  nine,  rather  than  five, 
number  (letter)  sequence  is  required  for  operation. 

Referring  to  the  schematic  diagram,  the  dual  flip-flops,  IC1 
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—  PRECUT  WIRE  — 
Why  buy  wire  on  rolls? 
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Includes  power  supply 
and  case. 

Sony ,  no  CRT  shipments 
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10  MHZ  BAND  WIDTH  Price:  $149.95 


SUPttMOD  II 

UHF  Channel  33  TV  Interface  Unit 

Works  with  Cromemco 
Dazzler,  Sol  20,  TRS-80 
or  any  video  device  that 
outputs  NTSC  composite 
video . 

Plugs  directly  into  the  Apple  II. 


Price:  $29.95 


RS-232  Control  Center 

Includes: 

*  2  master  ports 

*  3  slave  ports 

*  Plug  in  prom 
programmer f  modem , 
computer ;  printer ,  terminal 
etc .  and  selectively  control  data  flow . 

Price:  $89.95  (kit) 


The  first  professional  qualify 
modem  in  kit  form . 

The  Permywhistle  103 


Think  of  it  as  the  ultimate! 


The  only  modem  capable  of  Price:  $129.95 

recording  data  to  and  from  Add  for  postage:  $3.50 
an  audio  tape  recorder.  Interconnect  cable:  $15.95 
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through  /C5,  are  toggled  sequentially  by  depressing  pushbut¬ 
ton  switches  connected  to  each  of  the  lettered  clock  (C)  termi¬ 
nals  (A  through  H).  Alan  writes  that  the  proper  sequence  with 
the  wiring  arrangement  shown  is  A-B-C-D-E-F-G-A-H.  When 
IC5' s  O  output  (pin  3)  goes  high,  the  SCR’s  gate  is  triggered 
through  current  limiting  resistor  R3,  bypassed  by  C2.  The 
SCR  switches  to  a  conducting  state,  lighting  indicator  LED1 
and  developing  a  dc  voltage  across  cathode  resistor  R5.  This 
causes  base  current  to  flow  into  npn  power  transistor  Of 
when  start  switch  SI  is  depressed  Series  resistor  R4  acts  as 
a  simple  current  limiter 

When  SI  is  closed  then  Ol  furnishes  current  to  ignition  re¬ 
lay  R1  which,  in  turn  passes  the  heavier  current  required  by 


Fig.  7.  Five-volt  supply  (A)  and  hey 
debounce  (B)  circuits  for  Fig.  8, 


the  starter  solenoid  K2  which,  of  course,  supplies  current  to 
starter  motor  M.  Diode  D1  is  included  to  suppress  switching 
transients  as  K?  is  switched  on  and  off.  Voltage  divider  R1- 
R2,  bypassed  by  Cl,  furnishes  a  voltage  to  hold  the  clear  (CL) 
pins  of  ICl  and  IC5  high. 

The  5-volt  dc  source  required  by  the  flip-flops  is  obtained 
from  the  auto’s  12-volt  electrical  system  using  a  standard  3- 
terminal  voltage  regulator,  IC6,  as  shown  in  Fig.  7A.  Capacitor 
C3  serves  as  a  noise  filter  and  bypass  and  R6  provides  the 
minimum  load  needed  to  insure  reliable  regulation.  A  normally 
closed  pushbutton  switch,  S2,  is  the  system’s  reset  control. 
Alan  recommends  that  “debounce”  RC  networks  similar  to 
those  shown  in  Fig.  7B  be  provided  for  each  of  the  normally 
open  pushbutton  switches  used  to  enter  the  digital  code. 

Neither  parts  placement  nor  lead  dress  is  overly  critical,  and 
the  circuit  can  be  duplicated  using  perforated  board,  pc  or 
Wire-Wrap  construction  techniques.  All  components  are 
standard  types,  readily  available  through  both  local  and  mail¬ 
order  outlets.  Digital  devices  ICl  through  IC5  are  74107  dual 
J-K  flip-flops,  IC6  is  an  LM309K  regulator,  the  SCR  type  MCR 
103,  D1  1N5400,  and  transistor  Q1  any  npn  power  type  with 
(at  least)  a  20-volt  VCEo  rating  and  the  ability  to  handle  the 
current  required  by  K1.  Any  standard  LED  can  be  used  as  an 
indicator.  All  resistors  are  half-watt  types  and  all  capacitors 
15-volt  electrolytics.  The  code  entry  switches  SA  through  SH 
can  be  an  inexpensive  calculator  or  telephone  touchpad  or 
standard  normally  open  pushbuttons.  Normally  closed  push¬ 
buttons  are  required  for  SI  and  S2.  *  o 
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SPEAKER  IMPEDANCE 


By  John  McVeigh 


Q*  How  does  one  measure  the  imped - 
ance  of  a  speaker  system  to  deter¬ 
mine,  for  example r  if  it  is  4,  8  or  16 
ohms?  If  a  manufacturer  states  that 
his  amplifier  is  designed  for  use  with 
8- ohm  loads ,  is  it  possible  to  use  4- 
or  16-ohm  speakers  instead?  What 
matching  techniques ,  if  any,  can  be 
used  to  make  the  amplifier  and 
speakers  compatible ? — Ronald  L 
Williams,  Ithaca,  NY. 

A,  When  a  loudspeaker's  impedance  is 
given  as  4,  8,  or  1 6  ohms,  a  nominal  rat¬ 
ing  is  being  reported.  In  actuality,  a 
speaker's  impedance  will  vary  dramati¬ 
cally  with  frequency.  The  absolute  value 


Impedance  is  the  vector  sum  of  re¬ 
sistance,  inductive  reactance  and  capa- 
citive  reactance.  To  fully  describe  its 
variation  with  frequency,  impedance 
must  be  plotted  in  the  complex  plane 
(Fig.  B),  You  might  not  be  familiar  with 
the  operator "}."  This  symbol  is  used  by 
electrical  engineers  in  place  of  the  math¬ 
ematician’s  T'  (the  square  root  of  nega¬ 
tive  one)  to  avoid  confusion  with  current 
terms,  which  are  traditionally  expressed 
by  "i"  or  "I.”  If  a  reactance  Is  written  as 
H*  +  j10/h  it  is  10  ohms  of  inductive  react¬ 
ance,  A  reactance  expressed  as  ,L-j1CT 
is  10  ohms  of  capacitive  reactance. 

You  might  be  surprised  by  the  rela¬ 
tively  large  incursions  into  the  capacitive 


FREQUENCY (Hit 


Fig.  A,  Impedance  us.  frequency  for  a  typical  tiuo-iua^  speaker  system. 


of  a  representative  two-way  speaker 
system's  impedance  is  plotted  against 
frequency  in  Fig.  A.  Immediately  obvi¬ 
ous  is  a  peak  in  the  system's  impedance 
at  its  resonant  frequency,  here  about  55 
Hz.  A  secondary  peak  occurs  at  about 
800  Hz. 

A  loudspeaker's  impedance  is  far 
from  constant  over  the  audio  frequency 
range.  How  then,  do  manufacturers  ar¬ 
rive  at  an  8-ohm  rating?  The  EIA  stand¬ 
ard  specifies  that  the  rated  impedance  is 
the  minimum  value  noted  as  the  driving 
signal’s  frequency  is  increased  above 
that  of  resonance.  This  is  sometimes  re¬ 
ferred  to  as  the  trough  impedance.  For 
modern  speakers,  the  trough  is  usually 
located  at  about  400  Hz. 


region.  Although  part  of  the  reason  for 
this  is  the  intrinsic  capacitance  of  the 
voice  coil,  a  larger  contribution  is  due  to 
the  back  emf  generated  by  the  speaker. 
This  voltage  is  180°  out  of  phase  with 
the  applied  signal,  so  it  "looks"  like  the 
product  of  a  capacitive  reactance. 

Clearly  visible  in  the  polar  impedance 
plot  is  the  resonant  frequency  of  the  sys¬ 
tem  (55  Hz)r  at  which  point  the  imped¬ 
ance  is  25  ohms  resistive.  The  complex 
nature  of  the  system  s  impedance  is 
also  obvious.  The  rated  "nominal" 
impedance  of  this  system  is  5  ohms,  the 
minimum  value  it  attains  above  system 
resonance. 

Contemporary  solid-state  power  am¬ 
plifiers  have  low  output  impedances. 


They  usually  work  well  into  4-p  8-(  or  16- 
ohm  (nominal)  loads  without  requiring 
any  impedance  matching.  Of  course,  an 
amplifier  will  produce  more  output  power 
when  coupled  to  a  lower  output  imped¬ 
ance.  This  is  a  fact  well  known  to  those 
who  follow  Julian  Hirsch’s  Audio  Re¬ 
ports.  Test  results  of  a  new  superpower 
amplifier  indicate  the  following  output 
power  levels  at  clipping;  207  watts  into 
16  ohms  (per  channel!);  31 2.5  watts  Into 
8  ohms:  458  watts  into  4  ohms. 


Fig.  B.  Speaker  impedance 
plotted  in  complex  plane. 


On  the  other  hand,  vacuum-tube  cir¬ 
cuits  usually  have  high  output  imped¬ 
ance,  necessitating  the  use  of  imped¬ 
ance-matching  output  transformers. 
These  transformers  usually  have  select¬ 
able  taps  to  provide  the  right  match  for 
4t  8  and  16  ohms.  When  impedances 
are  matched,  maximum  power  transfer 
occurs. 

As  noted  earlier,  transistorized  am¬ 
plifiers  will  usually  work  with  loads  in  the 
4-to-1 6-ohm  range.  They  will  work  a  little 
harder  driving  4 -ohm  speakers,  produc¬ 
ing  somewhat  greater  output  levels, 
Rarely,  however,  will  trouble  result  when 
4-ohm  loads  are  used.  This  is  not  true 
when  the  load  impedance  is  reduced  to, 
say,  2  ohms — a  condition  which  results 
when  two  4-ohm  speakers  are  wired  in 
parallel.  To  avoid  such  problems,  follow 
the  manufacturer’s  guidelines  concern¬ 
ing  output  impedance.  Most  amplifier 
designs  now  include  protective  circuitry 
to  prevent  excessive  output  levels.  This 
protection  can  be  supplemented  by 
properly  fusing  the  speaker  lines. 


Have  a  problem  or  question  on  crrcuitry.  compo¬ 
nents,  pans  availability,  etc1*  Send  it  to  the  Hobby 
Scene  Editor,  popular  clectronics,  One  Park 
Ave  ,  New  York.  N  Y  1 00 16  Though  all  letters  can  t 
be  answered  indivrdually.  those  with  wide  interest 
will  be  published 


at 
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By  Forrest  M*  Mims 


ANALOG  TO  DIGITAL  CONVERTERS,  PART  2 


IN  OUR  FIRST  look  at  A/D  converters, 
we  briefly  examined  several  ways  of 
converting  analog  information  such  as  a 
variable  voltage  into  the  binary  format 
that  microprocessors  and  other  digital 
circuits  understand.  We  also  developed 
a  homebrew  parallel  or  flash  A/D  con¬ 
verter  made  from  a  voltage  divider  and  a 
series  of  comparators.  Now  we  re  going 
to  increase  the  resolution  of  our  home¬ 
brew  A/D  converter  from  two  bits 
(00-11)  to  four  BCD  digits  (0000-1001). 
We’re  also  going  to  substitute  a  single 
tC  for  the  complicated  network  of  gates 
we  previously  used  to  encode  in  binary 
form  the  output  of  the  comparators. 

Parallel  A/D  Converter  with  BCD 
Output*  Figure  1  shows  the  circuit  of 
the  simplified  A/D  converter  with  in¬ 
creased  resolution.  The  heart  of  the  new 


circuit  is  the  74147  priority  encoder.  This 
chip  is  not  often  used  in  experimenter 
circuits.  It's  a  standard  7400  series  TTL 
part,  however,  and  is  available  from 
many  mail-order  suppliers  in  the  Elec- 
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Fig,  2 .  Pin  outline  and  truth 
table  for  the  7414 7, 

tronics  Marketplace11  section  of  Popu¬ 
lar  Electronics. 

The  technical  designation  for  the 
74147  is  10-line- to-4dine  priority  encod¬ 
er.  It's  an  MSI  (medium  scale  integra¬ 
tion)  device  comprising  31  gates,  and  is 
available  in  both  conventional  and  low- 
power  (74LS1 47)  versions. 

The  74147  has  ten  inputs  and  four 
outputs.  It’s  called  a  priority  encoder  be¬ 


cause  it  encodes  only  the  highest  prior¬ 
ity  or  most  significant  input  and  ignores 
all  others.  In  other  words,  if  inputs  1 t 3,  5 
and  7  are  active,  only  input  7  will  be  en¬ 
coded  since  it  has  the  highest  priority. 
The  binary  output  will  then  be  0111.  This 
feature  makes  the  741 47  ideal  for  use 
as  a  simple  single-chip  encoder  for  cal¬ 
culator  and  telephone  keypads. 

Figure  2  shows  both  the  pin  outline 
and  truth  table  of  the  74147.  Notice  that 
an  active  input  is  low  (L)  while  an  inac¬ 
tive  input  is  high  (H).  The  status  of  each 
input  below  that  with  the  highest  priority 
is  irrelevant.  Therefore,  these  "don't 
care"  states  are  indicated  by  X's, 

In  Part  1  we  covered  the  operation  of 
the  voltage-divider  and  comparator  por¬ 
tions  of  the  homebrew  parallel  A/D  con¬ 
verter.  Now  that  you  know  how  the 
74147  works,  look  back  at  Figure  1 
again  and  note  how  simple  the  complete 
A/D  converter  becomes  when  the  en¬ 
coding  network  used  in  the  original  cir¬ 
cuit  is  replaced  by  the  74147.  Keep  in 
mind  that  this  simplification  is  accompa¬ 
nied  by  an  increase  in  resolution  from 
two  bits  to  four  BCD  digits. 

The  circuit  in  Figure  1  employs  four 
LED  s  to  indicate  the  BCD  output.  The 
pighest-order  comparator  is  connected 
to  an  additional  LED  to  indicate  an  over¬ 
range  condition.  You  can  use  this  basic 
circuit  for  such  A/D  converter  applica¬ 
tions  as  a  single-digit  voltmeter,  storing 
analog  data  in  a  RAM  for  later  retrieval, 
and  supplying  analog  data  to  a  4-bit  mi¬ 
croprocessor 

In  operation,  an  analog  voltage  is  con¬ 
nected  to  the  circuit's  input.  The  potenti¬ 
ometer  (at  the  top  left)  is  then  adjusted 
to  give  the  desired  calibration  factor, 
which  can  range  from  a  few  mil- 
iivolts/LED  to  one  volt/LED  (see  Part  1). 
As  the  input  voltage  is  gradually  in¬ 
creased,  one  or  more  of  the  output 


Fig .  1.  Pa  ra llet  A/D  con  v1  e rt er+ 
B2 


Fig.  3.  Adding  a  digital  readout  to  the  A/D  converter . 
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LED’s  may  tend  to  oscillate  on  and  off  at 
certain  critical  points.  This  is  caused  by 
the  highest  priority  comparator  rapidly 
switching  on  and  off  as  the  voltage  ap¬ 
plied  to  it  via  the  resistive  divider  just 
reaches  its  turn-on  threshold. 

This  is  usually  not  a  major  problem 
when  only  LED’s  are  connected  to  the 
outputs  because  the  oscillating  LED’s 
just  glow  dimmer  than  those  that  are  ful¬ 
ly  on.  Oscillation  can  cause  major  prob¬ 
lems,  however,  if  the  circuit  is  coupled 
into  another  digital  circuit  as  false  read¬ 
ings  can  occur.  One  way  to  reduce  or 
eliminate  the  oscillation  is  to  reduce  the 
gain,  hence  the  sensitivity,  of  the  com¬ 
parators.  This  can  be  done  by  connect¬ 
ing  a  100,000-ohm  resistor  between  the 
noninverting  (+)  input  and  the  output  of 
each  comparator. 

Single-Digit  Voltmeter.  It’s  easy  to 
use  the  basic  A/D  converter  in  Fig.  1  as 
a  simple  single-digit  voltmeter  with  the 
help  of  a  7404  hex  inverter,  a  7447  BCD 
to  7-segment  decoder  and  any  com¬ 
mon-anode  LED  display.  Figure  3 
shows  how  the  new  components  are 
connected  together  and  added  to  the  cir¬ 
cuit  in  Fig.  1. 


The  inverters  are  necessary  to 
change  the  BCD  data  from  the  74147  to 
the  logic  levels  accepted  by  the  7447. 
The  decimal  point  of  the  display  is  used 
as  an  overrange  indicator.  The  four 
LED’s  connected  to  the  74147  in  Fig.  1 
can  either  be  removed  or  left  in  place 
when  the  7-segment  readout  compo¬ 
nents  are  added.  They  will  not  affect  the 
operation  of  the  circuit,  although  they 
will  increase  current  consumption. 

The  single-digit  voltmeter  has  some 
interesting  and  very  practical  applica¬ 
tions.  It’s  great  for  checking  approximate 
voltages  in  battery-powered  equipment. 
It  also  allows  you  to  check  quickly  the 
approximate  voltage  level  of  rechargea¬ 
ble  cells  and  batteries.  It  can  even  be 
assembled  into  a  miniature  probe  and 
used  as  a  hand-held  voltmeter. 

As  you  will  recall  from  Part  1 ,  the  par¬ 
allel  A/D  converter  can  be  used  as  a 
timer  by  connecting  a  capacitor  directly 
across  its  inputs.  Try  this  with  the  single¬ 
digit  voltmeter  and  you’ll  have  a  0-9 
(plus  overrange)  timer  that  can  indicate 
fractions  of  a  second  to  several  minutes 
per  count.  Larger  capacitors  provide 
longer  intervals.  You  can  also  measure 
resistance  with  the  single-digit  voltme- 


Fig.  4 .  Ten-position  moving- 
dot  readout  circuit. 

ter.  Just  connect  the  input  terminals  di¬ 
rectly  across  the  unknown  resistance. 

In  all  these  applications  it’s  necessary 
to  calibrate  the  circuit  by  adjusting  the 
100,000-ohm  potentiometer  in  the  volt- 
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age  divider.  For  best  results,  use  a  knob 
with  a  pointer  and  a  homemade  scale. 
This  will  help  insure  repeatable  results. 
In  some  applications  you'll  want  to  in- 
crease  the  value  of  the  1 00,000-ohm  po¬ 
tentiometer,  By  using  a  10-megohm  po¬ 
tentiometer,  for  example,  I  was  able  to 
measure  the  resistance  of  a  human 
chain  formed  by  a  dozen  people. 


Mavint}‘Dat  Readout.  You  can  use 

solid-state  electronics  to  simulate  a  me¬ 
chanical  meter  movement  with  the  help 
of  the  circuit  in  Fig.  4.  This  circuit,  like 
the  previous  one,  ts  connected  directly 
to  the  A/D  converter  of  Fig.  1 . 

In  operation*  a  voltage  increasing 
from  zero  lights  each  LED  in  succession 
until  the  overrange  LED  glows.  Note  that 


only  one  of  the  LED  s  connected  to  the 
74145  glows  at  any  instant.  This  pro¬ 
duces  a  moving-dot  effect  that  draws 
less  current  than  a  bargraph  or  '  ther¬ 
mometer"  readout  made  by  connecting 
LED's  directly  to  the  outputs  of  the  com¬ 
parators  in  the  A/D  convener  (see  Part 
1).  Because  only  one  LED  is  on  at  any 
instant*  a  single  current-limiting  series 


MINIATURE  DC-DC 
UPCONVERTERS 

The  subject  of  the  June  1978  Experi¬ 
menters  Comer  was  voltage  multipliers 
made  from  a  network  of  diodes  and  capa¬ 
citors.  If  you  read  that  column,  you  ll  recall 
that  voltage  multipliers  provide  an  easy 


Tvm  muttiftUers  cm  DIP  headers. 


way  to  obtain  high-voltage  dc  from  low- 
voltage  ac. 

Voltage  multipliers  are  easy  to  miniatur¬ 
ize  The  photo  shows  two  compact  multi¬ 
pliers  I  assembled  on  miniature  dual  in-line 


(DIP)  headers  The  upper  circuit  has  four 
diode-capacitor  pairs  connected  as  a  volt¬ 
age  quadruplet;  the  lower  has  eight  diode- 
capacitor  pairs.  With  their  plastic  covers  in¬ 
stalled*  each  of  these  circuits  occupies  no 
more  space  than  a  1 6-pm  OtP! 

Figure  A  shows  the  circuit  diagram  and 
construction  details  of  the  tour 'Stage  mul¬ 
tiplier  in  the  photo  A  cascade  voltage  mul¬ 
ti  pi  ler  chain  like  the  one  shown  in  Fig.  5  in 
the  June  1978  column  was  used  in  the 
eight-stage  circuit.  Ideally,  each  additional 
diode-capacitor  stage  should  add  the 
approximate  value  of  the  input  voltage  to 
the  output  voltage.  In  practice,  the  actual 
output  voltage  is  affected  both  by  the  size 
of  the  capacitors  and  the  frequency  of  the 
input  voltage. 

The  four -stage  circuit  uses  4,7-p.F  min¬ 
iature  tantalum  capacitors  ana  has  an 
open -circuit  multiplication  factor  of  2.5. 
The  eight-stage  circuit  uses  0,005-p.F  ce¬ 
ramic  capacitors  and  has  an  open -circuit 


Prototype  of  circuit  in  Fig. 


multiplication  factor  of  3.5  These  multi¬ 
plication  factors  were  measured  by  apply¬ 
ing  a  100-kHz  square  wave  to  the  input  of 
each  multiplier 

You  can  drive  either  of  these  miniature 
multipliers  with  an  audio-frequency  oscilla¬ 
tor  made  from  an  op  amp,  555  timer  or  a 
tew  gates  connected  as  an  astable  multivi¬ 


brator,  Refer  to  the  June  1978  column  tor 
sample  oscillator  circuits 

Meanwhile,  you  might  want  to  build  the 
self-contained  upconverter  circuit  shown  in 
Fig.  B  This  circuit  includes  its  own  oscilla¬ 
tor  made  from  the  four  gates  in  a  single 
401 1  and  a  six-stage  multiplier,  I  assem¬ 
bled  the  prototype  version  of  the  circuit  on 
a  small  perforated  board  only  twice  the 
length  of  a  16-pin  DIP,  bul  you  can  modify 
the  construction  to  suit  your  requirements 
and  the  space  available. 

If  you  want  to  miniaturize  the  circuit,  use 
perforated  board  with  small  copper  solder 
pads  at  each  hole  (Radio  Shack  276-152 
or  similar)  Before  installing  the  compo¬ 
nents.  thread  Wire-Wrap  wire  between  the 
various  hoies  where  the  1C  will  be  installed 
in  accordance  with  the  circuit  diagram.  The 
wires  should  be  laid  flat  against  the  fop 
side  of  the  board 

After  the  wires  are  in  place,  insert  the  IG 
into  the  board  (over  the  wires)  and  careful¬ 
ly  solder  each  of  its  pins  to  the  appropriate 
solder  pads  and  Wire-Wrap  wires  Be  sure 
to  use  proper  CMOS  handling  and  solder¬ 
ing  methods  to  avoid  damaging  the  1C 

Complete  assembly  by  ins  telling  the  re¬ 
sistor  and  capacitor  of  the  401 1  oscillator 
and  the  diodes  and  capacitors  of  the  mul¬ 
tiplier.  The  prototype  circuit  is  shown  in  the 
photo  The  resistor  and  the  six  diodes  are 
hidden  under  the  various  capacitors 

This  circuit  multiplies  a  3-10-15  voildc  in¬ 
put  by  a  factor  of  approximately  5  (no 
load),  H’ s  therefore  ideal  for  miniature  cir¬ 
cuits  employing  avalanche  detectors,  four- 
layer  diodes  and  other  components  requir¬ 
ing  from  15  to  75  volts.  o 
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Ffftr  A,  Cirt uft  diagram  and  construction  details 
t tj  4- si  age  i  n  fit  in  t  u  re  *rt >1 1  a.  hc  rri  u  it  iptte  r. 


POPULAR  ELECTRONICS 


Fig.  5.  Block  diagram  of 
solid-state  oscilloscope. 

resistor  is  all  that’s  required  for  all  ten 
LED’s  connected  to  the  741 45. 

The  moving-dot  readout  has  all  the 
applications  of  the  single-digit  voltmeter 
with  the  added  benefit  of  showing 
trends.  If  you’re  familiar  with  the  opera¬ 
tion  of  both  conventional  (mechanical) 
meter  movements  and  digital  readouts, 
you  know  that  the  latter  are  totally  unac¬ 
ceptable  for  monitoring  quickly  fluctuat¬ 
ing  changes  in  an  input  signal. 

For  example,  it’s  easy  to  watch  the 
rate  of  charge  on  a  capacitor  with  a  me¬ 
chanical  meter  movement,  a  simple  and 
routine  task  for  which  a  digital  display  is 
almost  totally  unsuited.  Likewise,  a  me¬ 
chanical  meter  indicates  the  passage  of 
a  pulse  with  a  quick  bounce  of  its  needle 
(assuming  that  the  inertia  of  the  meter 
movement  is  small  enough  and  the 
pulse  width  sufficiently  large).  Digital 
readouts  are  not  suited  for  this. 

Mechanical  meter  movements,  are  of 
course,  inherently  fragile.  By  contrast, 
the  A/D  converter  with  a  moving-dot 
readout  provides  simulated  analog  read¬ 
out  and  solid-state  reliability. 

Solid-State  Oscilloscope.  The 

moving-dot  readout  in  Fig.  4  can  be 
used  to  replace  the  traditional  cathode- 
ray  tube  (CRT)  with  an  array  of  LED’s. 
An  obvious  application  for  such  an  LED 
array  is  a  fully  solid-state  oscilloscope. 

One  way  to  make  a  solid-state  scope 
is  to  assemble  a  series  of  ten-element 
moving-dot  readouts  on  a  single  card.  A 
counter  circuit  is  then  used  to  sequen¬ 
tially  connect  each  readout  to  the  A/D 
converter.  An  incoming  voltage  that  var¬ 
ies  with  time  is  then  displayed  as  a 
waveform  on  the  array  of  LED’s. 

The  speed  of  the  counter  circuit  must 
be  synchronized  with  the  frequency  of 
the  incoming  signal  to  freeze  the  wave¬ 
form  being  displayed.  This  can  be  done 
by  manually  adjusting  the  frequency- 
control  potentiometer  of  the  clock  that 
supplies  pulses  to  the  counter. 

A  better  way  to  synchronize  the  scope 
is  to  use  an  automatic  trigger  that  initi¬ 
ates  the  sweep  when  an  input  arrives. 
This  is  easily  done  with  a  few  gates. 
OCTOBER  1978 
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Fig.  6.  Screen  of  160- LED 
solid-state  scope . 

I  recently  assembled  a  Wire-Wrapped 
solid-state  scope  based  on  the  parallel 
A/D  converter  shown  in  Fig.  4.  A  block 
diagram  of  the  scope  is  shown  in  Fig.  5. 
Figure  6  is  a  photograph  of  the  ‘scope’s 
“screen”  showing  the  positive  half  of  a 
triangle  wave. 
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The  screen  has  160  yellow  LED’s  or¬ 
ganized  as  16  columns  of  10  rows.  A 
single  red  LED  at  the  upper  left  side  of 
the  screen  indicates  an  overrange  con¬ 
dition.  The  LED  at  the  lower  right  corner 
glows  brighter  than  the  other  LED’s  in 
the  screen  because  the  trigger  is  con¬ 
nected  to  it. 

As  you  can  see,  the  resolution  of  the 
160-element  screen  is  limited.  Also,  up 
to  three  LED’s  in  a  single  column  can 
appear  to  be  on  when  a  sloping  wave¬ 
form  is  displayed.  Fortunately,  the  hu¬ 
man  eye  is  usually  able  to  integrate  the 
information  displayed  by  the  array  so 
that  the  true  shape  of  the  waveform  is 
apparent.  Waveforms  with  flat  tops  are 
even  easier  to  visualize. 

The  circuit  for  the  scope  shown  in  Fig. 
6  uses  thirteen  IC’s  and  is  reasonably 
straightforward.  It’s  construction  details, 
however,  are  much  too  involved  to  be  in¬ 
cluded  here.  The  160-LED  screen,  for 
example,  requires  more  than  650  solder 
connections  and  several  hours  of  tedi¬ 
ous  work.  O 
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Sencore  Model  TF46  Transistor/ FET  Tester 


Battery-powered 
in/out-of-circuit 
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quick,  accurate 
device  evaluations. 


S ENCORE'S  Model  TF46  "Super 
Cricket"  transistor /FET  tester  is  de- 
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Tills  is  a  vwed  and  tested  combination  VHP/ 

UHF  tuner  sub  unit  that  has  its  own  AC  power 
supply  and  works  equally  well  on  color  or 
b/w...lube  or  transistor  sets.  .The  VHF  tunes 
channels  2  thru  13.  ..The  UHF  is  a  detent  (the 
kind  that  clicks  for  each  channel)  and  I  ones  14 
thru  S3. 

It  would  be  very  easy  to  pul  in  a  letter  tile  box 
from  the  dime  store  or  any  other  case,  it  comes 
with  instructions  and  is  transformer  powered  tor 
isolation  safety... The  knobs  can  be  scrounged 
from  an  old  TV. 
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signed  to  test  signal  and  power  transis¬ 
tors  for  gain  and  leakage,  determine 
whether  they  are  npn  or  pnp,  and  identi¬ 
fy  their  leads,  It  also  tests  for  leakage 
and  lDDS  in  both  normal  and  enhanced 
FET's  and  identifies  their  leads  and 
whether  they  are  n-  or  p-channel.  All 
tests  can  be  performed  both  in  and  out 
of  circuit. 

The  tester  measures  10"H  x  5.5'JW  x 
3.5"D  (25.4  x  13.8  x  8,9  cm)  and 
weighs  4.5  lb  (2  kg)  with  battery  in¬ 
stalled.  Suggested  retail  price  is 
$225.00. 

General  Information.  Devices  to  be 
tested  are  connected  to  the  instrument 
through  color-coded  "E-Z-Mint  Hooks." 
There  are  no  sockets  on  the  instrument 
to  fatigue  and  fail.  The  E-Z  Hooks  con¬ 
nect  directly  to  component  leads  and  ap¬ 
ply  a  positive,  secure  grip.  There  is  no 
need  to  determine  beforehand  which 
leads  are  the  emitter,  base,  and  collec¬ 
tor  (or  source,  gate,  and  drain)  on  the 
device  being  tested. 

To  make  a  test,  the  E-Z  Hooks  are 
simply  connected  to  the  device  under 
test  in  any  order  at  all.  Then  the  large 
Permutator  switch  is  rotated  until  a  tone 
is  emitted  by  the  instrument  and  the  me¬ 
ter's  pointer  deflects  into  the  good  area 
of  the  scale.  At  this  point,  the  device  is 
identified  as  either  an  npn  or  a  pnp  bipo¬ 
lar  transistor  or  an  n-  or  p-channel  FET 
and  its  basing  will  be  known. 

Imprinted  on  the  bar  of  the  Permutator 


switch  are  the  legends  ebc  and  sgd 
for  emitter  /  base  /  collector  and  source/ 
gate/  drain.  On  the  panel  surrounding 
the  switch  are  the  legends  for  the  vari¬ 
ous  combinations  of  the  green,  yellow, 
and  red  color  code  of  the  test-lead  ca¬ 
ble’s  E-Z  Hooks.  The  code  combinations 
are  repeated  on  both  the  n  and  p  sides 
of  the  dial.  Hence,  if  the  tone  is  emitted 
when  the  Permutator  switch  fs  in  the 
gry  position  on  the  n  side  of  the  dial  and 
the  device  under  test  is  a  bipolar  transis¬ 
tor,  it  is  an  npn  type  and  the  leads  of  the 
test  cable  are  connected  green  to  emit¬ 
ter,  red  to  base,  and  yellow  to  collector. 

Once  the  type  of  device— bipolar  tran¬ 
sistor  or  FET— is  known,  the  remaining 
tests  on  it  can  be  performed.  To  do  this* 
the  Permutator  switch  is  left  in  the  prop¬ 
er  position  and  the  type  of  device  is  fed 
in  by  depressing  the  sig  trans,  output 
TRANS,  NORMAL  FET,  or  ENHANCE  FET 
switch  to  the  left  of  the  rotary  switch, 
Then  by  momentarily  pressing  the  gain 
and  leakage  switches  to  the  right  of  the 
rotary  switch  and  observing  the  meter's 
pointer,  the  condition  of  the  bipolar  tran¬ 
sistor  can  be  determined.  To  determine 
the  condition  of  a  FET,  one  presses  the 
gain  and  then  iDSS  buttons. 

Although  the  Model  TF46  is  not  speci¬ 
fically  designed  to  test  silicon  controlled 
rectifiers,  it  will  test  many  types  of 
SCR's,  The  SCR  specification  that  de¬ 
termines  whether  or  not  it  can  be  tested 
is  the  gate  trigger  voltage  or  current.  Di¬ 
odes  are  tested  by  connecting  the  red 
and  green  test  leads  to  it  and  rotating 
the  Permutator  switch  alternately  be¬ 
tween  the  two  diode  positions  (ygr  and 
yrg  on  the  p  side)  of  the  dial,  simultane¬ 
ously  pressing  the  leakage  button,  A 
good  diode  will  indicate  high  leakage  in 
one  position  of  the  Permutator  switch 
and  low  leakage  in  the  other  position.  If 
the  meter  indicates  high  leakage  in  both 
positions,  it  is  shorted,  and  if  it  Indicates 
no  leakage  in  both  positions,  the  diode  is 
open.  Lead  identification  is  spelled  out  in 
the  instrument's  manual. 

The  instrument's  test  currents  have 
been  chosen  to  provide  the  best  balance 
between  high  testing  accuracy  and  pro¬ 
tection  for  the  device  under  test.  In  addi¬ 
tion,  protection  circuits  prevent  the  ap¬ 
plication  of  bias  signals  if  the  Permutator 
switch  is  not  in  one  of  the  positions  that 
produce  the  gain  test.  This  makes  the  in¬ 
strument  safe  for  testing  any  transistor 
or  FET. 

The  Super  Cricket’s  4W  (1 1 ,4- cm) 
meter  movement  has  five  easy-to-read 
scales.  The  topmost  scale  is  a  simple 
sad /good  indicator.  The  next  two 
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scales  are  for  gain  over  ranges  of  from  0 
to  500  beta  and  from  0  to  25K  ^mhos. 
Finally,  the  two  leakage  scales  are  cali¬ 
brated  from  0  to  2.5K  jjlA  (lCBO  or  lGSS) 
and  0  to  50  mA  lDSS.  Built  into  the  instru¬ 
ment’s  case  is  a  metal  plate  that  one  can 
slide  over  the  meter  movement  to  pro¬ 
tect  it  from  damage  when  not  in  use. 

The  test  cable  folds  up  and  fits  into  a 
well  at  the  bottom  front  of  the  instrument 
when  not  in  use.  Also  in  this  well  are  the 
speaker  on/off  (which  can  be  set  to 
off  to  defeat  the  tone  and  conserve  bat¬ 
tery  power)  and  batt.  test  switches.  A 
door  swivels  up  to  enclose  the  well  when 
the  instrument  is  not  in  use.  At  the  top  of 
the  instrument’s  case  is  a  convenient 
carrying  handle  that  doubles  as  a  tilt 
stand  on  the  service  bench. 

The  Super  Cricket  is  normally  pow¬ 
ered  by  six  AA  cells  that  fit  into  a  well  in 
the  rear  of  its  case.  An  optional  No. 
PA202  ac  adapter  is  available  for  oper¬ 
ating  the  instrument  on  line  power  and 
recharging  Ni-Cd  cells  installed  at  the 
user’s  option.  The  Model  TF46  has  a 
built-in  circuit  that  automatically  defeats 
the  power  after  10  minutes  of  no  use  to 
conserve  battery  power. 

Technical  Details.  The  specifica¬ 
tions  for  the  Super  Cricket  are  excellent. 
The  good/bad  gain  test  uses  Sencore’s 
patented  square-wave  approach,  which 
employs  a  test  frequency  of  2000  Hz 
and  a  VCE  of  ±4  volts  dc  and  a  VBE  of  7 
volts  peak-to-peak  on  a  zero  reference. 
Test  currents  are  12  mA  maximum  lc 
with  2  to  3  mA  average  and  7  mA  max¬ 
imum  lB  with  3  mA  average. 

The  dynamic  beta  test  operates  with 
the  good/bad  tests  with  a  25  mA  max¬ 
imum  lc  for  signal  transistors  and  150 
mA  maximum  for  power  transistors.  The 
respective  lB’s  are  50  and  300  p,A  max. 

The  bipolar  leakage-key  tests  mea¬ 
sure  the  reverse  collector-to-base  leak- 
age(lceo)  and  al1  other  Paths  Oebo. 
IB£0»  *ceo.  and  lBco)  with  the  Permuta- 
tor  switch.  Test  levels  are  ±3.5  volts  for 
Vcb»  with  emitter  open,  and  0  to  2500 
leakage  range. 

FET’s  are  tested  using  the  dynamic 
mutual-conductance  approach.  The  test 
frequency  is  2000  Hz,  and  the  test  po¬ 
tentials  are  ±4  volts  dc  VBs  and  0  volt 
Vqs-  The  signal  level  is  0.4  volt  peak-to- 
peak,  while  the  Gm  range  is  0  to  25,000 
p.mhos.  The  open-source  lGss 
leakage  test  potential  is  ±3  volts  and  the 
lDSS  zero-bias  drain  current  test  uses  a 
±4-voltdc  VDS. 

User  Comment.  Having  worked  with 


the  Model  TF46  Super  Cricket  at  our 
workbench  for  a  couple  of  months,  we 
can  readily  attest  to  the  instrument’s  ac¬ 
curacy  and  ease  of  handling.  It  did  not 
take  us  long  to  test  and  sort  several  hun¬ 
dred  transistors  and  FET’s  we  have  ac¬ 
cumulated  over  the  years.  The  connect- 
in-any-order  E-Z-Mini-Hooks  and  Per- 
mutator  switch  arrangement  took  most 
of  the  hassle  out  of  testing  and  reduced 
the  time  required  significantly. 

The  test  tone  was  perhaps  the  most 
helpful  indicator  for  the  tests  we  per¬ 
formed.  Backed  by  the  meter  indications 


obtained,  we  performed  ail  our  tests  with 
complete  confidence. 

Once  we  had  our  transistors  tested 
and  sorted,  we  proceeded  to  test  the 
multitude  of  diodes  we  had  lying  around. 
We  did  not  have  many  SCR’s  to  test,  but 
those  we  did  have  were  easily  tested 
and  appeared  to  be  good. 

The  price  of  the  Model  TF46  Super 
Cricket  is  a  bit  steep;  but  if  you  work  with 
a  lot  of  transistors,  FET’s,  diodes,  and 
SCR’s,  it  can  pay  for  itself  in  short  order 
in  time  saved.  O 
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COSMAC  vCP 


$249* gets  the  entire  family  into 
creating  video  games,  graphics 
and  control 
functions,  i  » 


ppiy 


COSMAC  VIP,  the  com¬ 
pletely  assembled,  ready-to- 
operate  RCA  Video  Interface 
Processor,  opens  up  a  whole  new 
world  of  computer  excitement.  New 
challenges  in  graphics,  games  and 
control  functions.  Yet  it’s  just 
$249.00. 

Easy  to  buy.  And  easy  to  program, 
thanks  to  its  unique,  easy-to-use 
interpretive  language.  You  get  a 
complete  how-to  book  including 
programs  for  20  games:  fun,  chal¬ 
lenging,  and  ready  to  load  and  record 
on  your  cassette. 

Simple  but  powerful. 

Built  around  an  RCA  COSMAC 
microprocessor,  the  VIP  is  a  com¬ 
plete  computer  system  that  can 
grow  with  you.  It  has  2K  of  RAM,  ex¬ 
pandable  on-board  to  4K.  Plus  a 
ROM  monitor,  audio  tone  output  to  a 


uiJt-m  speaker,  power 
,  and  8-bit  input  and 
Output  ports  for  control  of 
elays,  sensors,  or  other 
peripherals. 

Soon  RCA  will  offer  options  for 
color  graphics  and  256  tone  sound 
generation.  An  optional  auxiliary 
keyboard  will  open  up  an  exciting 
world  of  two-player  games. 

Take  the  first  step  now. 

Check  your  local  computer  store 
or  electronics  distributor  for  the  VIP. 
Or  contact  RCA  VIP  Marketing,  New 
Holland  Avenue,  Lancaster,  PA 
17604.  Phone  (717)  291-5848. 

•Suggested  retail  price.  Does  not  Include 
video  monitor  or  cassette  recorder. 


The  fun  way 
into  computers. 
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Amateur 
Radio 


By  Karl  T.  Thurber,  Jr.,  W8FX 

KEYS,  KEYERS  AND  OTHER  ACCESSORIES 


OF  ALL  station  accessories,  the  tele¬ 
graph  key  is  usually  given  the  low¬ 
est  priority  and  the  smallest  budgetary 
allocation.  Actually,  it  should  not  be  con¬ 
sidered  an  accessory  at  all,  but  an  inte¬ 
gral  part  of  the  station.  In  the  CW-only 
Novice  installation,  the  “straight”  or 
hand  key  is  (forgive  the  pun)  the  key 
piece  of  telegraphic  equipment.  Until  the 
hand  key  is  mastered,  it’s  wise  to  keep 
away  from  semiautomatic  “bugs”  or  fully 
automatic  electronic  keyers.  Using  such 
a  key  enables  the  Novice  to  develop  a 
sense  of  timing  and  rhythm  invaluable  in 
attaining  the  proficiency  needed  to  suc¬ 
cessfully  tackle  the  General  and  Extra 
Class  code  requirements. 

Straight  Keys.  Many  different  straight 
keys  are  available  commercially,  rang¬ 
ing  from  the  old  military  surplus  J-38  that 
many  old  timers  (including  this  colum¬ 
nist)  used  to  pound  their  first  brass,  to 
the  newer  but  essentially  similar  models 
of  Japanese  manufacture  distributed  by 
Radio  Shack  and  others.  Also  of  interest 
to  Novices  and  higher-class  licensees 
who  are  straight-key  buffs  is  the  relative¬ 
ly  new  line  of  keys  manufactured  by  the 
Wm.  N.  Nye  Company,  Inc.  (1614  130th 
Ave.,  N.E.,  Bellevue,  WA  98005). 


Nye  Vikingf8  heavy-duty  Speed-X 
straight  key  with  Navy  knob. 

Nye  Viking  standard  Speed-X  keys 
feature  adjustable  bearings,  silver  con¬ 
tacts  and  are  mounted  on  an  oval  die- 
cast  base  with  a  black  wrinkle  finish. 
They  are  available  with  standard  or 
Navy  knob,  with  or  without  switch,  with 
nickel  or  brass-plated  key  arm  and  hard¬ 


ware  and  are  priced  under  $10.00.  Nye 
Viking’s  slightly  more  expensive  heavy- 
duty  Speed-X  keys  are  mounted  on  a 
die-cast  rectangular  base  with  baked 
black  wrinkle  finish.  Features  include  a 
Navy  knob  mounted  on  a  1  /4-inch  (6.4- 
mm)  square  brass  key  arm,  adjustable 
bearings  and  silver  contacts.  The  keys 
come  with  brass,  chrome,  or  nickel-plat¬ 
ed  hardware  and  with  or  without  switch. 
Those  who  really  want  something  spe¬ 
cial  in  a  straight  key  might  be  interested 
in  Nye  Viking’s  special  “presentation” 
model  Speed-X  key.  It  has  the  smooth 
action  of  the  other  Nye  keys,  but  all  me¬ 
tallic  elements  are  gold-plated  and  the 
key  is  mounted  on  a  jet  black  plastic 
sub-base.  Price  is  $50. 

Any  of  these  straight  keys  is  suitable 
for  Novice  work,  but  some  brass  pound¬ 
ers  prefer  the  feel  (and/or  look)  of  one 
particular  model.  If  possible,  you  should 
visit  a  radio  store  that  carries  a  wide  va¬ 
riety  of  keys  and  try  each  one  yourself. 
No  matter  what  key  you  choose,  it 
should  be  properly  mounted  and  adjust¬ 
ed  so  that  you  can  use  it  to  send  good 
code,  comfortably.  It  should  be  mounted 
on  a  sub-base  that  will  not  “walk”  across 
the  table  while  you’re  sending  code,  or  it 
can  be  secured  directly  to  the  operating 
table.  In  any  event,  the  key  should  be 
positioned  so  that  you  can  rest  your  el¬ 
bow  and  forearm  on  the  table  while  you 
are  using  it. 

The  key’s  contacts  should  be  clean 
and  free  of  oxidation.  Careful  ex¬ 
perimentation  should  be  made  to  dis¬ 
cover  the  optimum  combination  of  the 
various  key  adjustments — contact  spac¬ 
ing  and  vertical  travel,  side  bearing  ad¬ 
justments  and  spring  tension.  When 
making  these  adjustments  it’s  best  to 
enlist  the  aid  of  an  experienced  CW  op¬ 
erator.  He  can  not  only  help  you  adjust 
the  key  properly  but  also  audition  your 
sending  off  the  air  through  a  code  oscil¬ 
lator  and  suggest  ways  to  develop  a 
good  “fist.” 

A  good  straight  key  should  see  you 


through  your  Novice  days.  However, 
sooner  or  later,  the  CW  operator  gives 
thought  to  the  use  of  a  semi-automatic 
“bug”  or  fully  automatic  electronic  keyer. 
You  should  not  make  the  switch  until 
you  can  send  at  1 5  WPM  for  sustained 
periods  using  your  hand  key  with  very 
few  mistakes.  The  bug,  very  popular 
during  the  50’s  and  early  60’s,  gener¬ 
ates  dits  automatically  by  means  of  a  w- 
brating  metallic  reed  and  permits  good 
sending  up  to  about  40  WPM,  a  code 
speed  adequate  for  most  amateur  ap¬ 
plications.  Actually,  the  limiting  factor  is 
the  dahs  which  can  be  sent  just  so  fast 
manually.  Bug  adjustments  can  be  a  bit 
tricky  and,  with  the  advent  of  relatively 
inexpensive  electronic  keyers,  the  Nov¬ 
ice  should  consider  sticking  with  his 
straight  key  until  he  has  sufficient  profi¬ 
ciency  to  try  the  electronic  keyer.  Usual¬ 
ly  the  change  to  a  keyer  is  made  after 
the  General  ticket  is  won.  (The  old-fash¬ 
ioned  CW  purist  will  undoubtedly  dis¬ 
agree  with  this  recommendation  and  will 
say  that  real  CW  operators  never  aban¬ 
don  their  Vibroplex  bugs!) 


Heathkit  Model  HD-1410  electronic 
keyer  with  adjustable  volume. 


The  fully  automatic  keyer  is  a  sensible 
progression  beyond  the  bug  if  the  opera¬ 
tor  wants  cleaner,  faster  signals  with 
much  less  physical  effort  and  strain 
(“glass  arming").  Keyers  are  more  cost¬ 
ly  than  straight  keys  with  prices  starting 
at  about  $20  for  basic  assembled  circuit 
boards  which  are  less  paddle  (mechani¬ 
cal  “heart”  of  the  unit,  a  sensitive  single¬ 
pole,  double-throw  switch)  and  enclo¬ 
sure  to  several  hundred  dollars  for  very 
sophisticated  units  with  memories  which 
are  actually  keyers  plus  a  microproces¬ 
sor  all  rolled  into  one. 

Keyers  contain  complicated  circuitry, 
including  IC’s  and  other  exotica  to  gen¬ 
erate  the  dits  and  dahs  electronically. 
This  makes  possible  virtually  perfect 
CW  if  properly  used  by  an  experienced 
operator.  Listening  to  good  keyer- 
generated  CW  is  a  genuine  pleasure. 
The  key  to  the  intelligent  use  of  a  keyer 
lies  with  the  operator,  who  must  learn  to 
synchronize  himself  with  his  keyer  and 
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send  within  the  confines  of  its  timing  pa¬ 
rameters. 

A  Novice  who  is  considering  the  pur¬ 
chase  of  a  keyer  should  thoroughly  ana¬ 
lyze  his  needs.  If  he  intends  to  perma¬ 
nently  abandon  CW  once  he  gets  his 
General,  a  keyer  would  not  be  a  good  in¬ 
vestment.  However,  a  Novice  who  really 
enjoys  CW  would  be  wise  to  invest  in  a 
good  keyer  at  the  time  he  is  upgrading 
his  license.  All  the  literature  should  be 
thoroughly  studied  to  obtain  a  working 
knowledge  of  keyer  terminology  (for  ex¬ 
ample,  completing  vs.  non-self-complet¬ 
ing  characters,  iambic  operation,  types 
of  paddle  mechanisms,  and  whether  or 
not  the  keyer  has  an  internal  memo¬ 
ry— a  “must”  for  the  serious  contest  op¬ 
erator). 

Many  excellent  keyers  are  commer¬ 
cially  available,  such  as  the  Heath 
HD-1410,  the  MFJ  CMOS-8043,  the 
Ten-Tec  KR-50,and  the  Ham-Key  HK-5. 
Some  keyers,  such  as  the  Heath  and 
Ten-Tec  units,  include  a  built-in  paddle 
mechanism,  while  others  require  an  ad¬ 
ditional  expenditure  for  a  separate  pad¬ 
dle. 

The  Autek  Research  Model  MK-1  is  a 
state-of-the-art  programmable  keyer.  It 
has  a  built-in  100-character  memory  al¬ 
lowing  CQ’s,  QRZ’s,  or  any  other 
“canned”  messages,  including  so-called 
“contest  exchanges’’^)  be  sent  automat¬ 
ically.  Also  included  are  dot  and  dash 
memory  to  forgive  minor  timing  mistakes 
and  a  built-in  CW  sidetone  to  boot,  all  for 
under  $100.  An  external  paddle  is  re¬ 
quired,  however,  which  will  cost  from 
$15  to  $50  if  a  commercial  unit  is  pur¬ 
chased.  Ten-Tec,  Brown  Brothers,  Nye 
Viking,  and  Ham-Key  all  make  paddle 
mechanisms  to  complement  the  basic 
keyer.  A  particularly  interesting  unit  is 
the  Ham-Key  Model  HK-4.  Although  this 
model  costs  $45,  it  combines  a  sturdy 
straight  key  and  dual  squeeze-level  pad¬ 
dle  on  one  heavy  base.  It  is  therefore  a 
very  good  investment  for  the  beginner 
as  his  first  key  as  it  will  never  become 
obsolete.  The  Brown  Brothers  Model 
CTL-B  has  similar  features  and  is  just 
$40. 

Other  Accessories.  A  transceiver  or 
receiver  and  transmitter,  key,  and  an  an¬ 
tenna  are  absolutely  necessary  to  get 
the  Novice  on  the  air,  but  some  simple 
accessories  will  add  considerably  to  op¬ 
erating  convenience.  Most  hams  today 
buy  the  major  pieces  of  station  equip¬ 
ment  ready-made.  However,  home¬ 
brewing  accessories  or  buying  kits  is  a 
fair  compromise  between  the  expertise 


required  to  build  equipment  and  the 
need  to  develop  construction  skills. 

On  the  receiving^ide,  the  addition  of 
the  usually  optional  CW  i-f  filter  acces¬ 
sory  to  the  transceiver  or  receiver  will 
work  wonders  in  helping  you  separate 
and  work  closely  spaced  CW  signals 
which  would  otherwise  not  be  possible 
to  copy.  Many  rigs  on  the  market  today 
are  designed  primarily  for  SSB  opera¬ 
tion,  sporting  i-f  selectivity  on  the  order 
of  -  6  dB  at  ±  1 200  to  ±  1 500  Hz,  usable 
on  CW  but  much  too  broad  for  serious 
work  on  today’s  Novice  bands. 


Complementing  the  i-f  filter  is  the  CW 
audio  filter.  Some  of  the  more  advanced 
designs  are  truly  amazing  in  their  ability 
to  bring  down  effective  receiver  selectiv¬ 
ity  to  50  Hz  or  less.  MFJ  and  Autek  Re¬ 
search  offer  sharp  active  audio  filters 
and  their  products  are  also  available  in 
circuit-board  form  to  fit  into  one  corner  of 
a  receiver  or  transceiver  or  in  a  separate 
enclosure. 

The  SWR  bridge  is  another  useful 
accessory,  and  a  necessary  one  if  an 
antenna  coupler  is  used.  Many  inexpen¬ 
sive  CB-type  bridges  are  designed  to 


The  phenomenal  realism  of  binaural  sound  recording 
is  demonstrated  by  Stereo  Review’s 

BINAURAL  DEMONSTRATION  RECORD 


remarkable 

listening 

experience 


stereo 

headphone 

owners! 


Created  specifically  for  playback  through 
stereo  headphones,  this  unique  record  presents 
the  listener  with  sound  of  unsurpassed  realism. 

It  recreates  at  each  of  the  listener's  ears  the 
precise  sound  that  each  ear  would  have  heard— 
independently— at  the  original  scene. 

Binaural  recording  re-creates  the  directions,  distances, 
and  even  the  elevations  of  sounds  better  than  any  other 
recording  method.  The  super-realism  of  binaural  record¬ 
ing  is  accomplished  by  recording  the  acoustical  input  for 
each  ear  separately,  and  then  playing  it  back  through 
stereo  headphones.  Thus  the  sound  intended  for  the  left 
ear  cannot  mix  with  the  sound  for  the  right  ear.  and  vice 
versa. 


absorber  and  reflector  of  sound.  Super-precision  capacitor 
microphones  were  installed  in  Max’s  ears  so  that  each 
microphone  would  pick  up  exactly  what  each  human  ear 
would  hear.  The  result  is  a  demonstration  of  phenomenal 
recorded  sound. 


STARTLING  REALITY.  The  Binaural  Demonstration  Record 
offers  45  minutes  of  sound  and  music  of  startling  reality. 
You'll  marvel  at  the  eerie  accuracy  with  which  direction 
and  elevation  are  re-created  as  you  embark  on  a  street 
tour  in  binaural  sound— Sounds  Of  The  City  .  .  Trains. 
Planes  &  Ships  ...  a  Basketball  Game,  a  Street  Parade, 
a  Street  Fabrication  Plant.  The  Bird  House  at  the  Zoo-all 
demonstrating  the  incredible  realism  of  binaural  sound 
reproduction. 


Binaural  recording  offers  the  listener  the  identical  acous¬ 
tical  perspective  and  instrument  spread  of  the  original. 
The  sound  reaching  each  ear  is  exactly  the  same  as  would 
have  been  heard  at  the  live  scene 

“MAX ’’-GENIE  OF  BINAURAL  RECORDING.  '  Max,  *  a 
specialty  constructed  dummy  head,  cast  in  silicone  rubber, 
duplicates  the  role  of  the  human  head  as  an  acoustical 


MUSIC  IN  BINAURAL.  The  musical  performances  pre¬ 
sented  on  the  Binaural  Demonstration  Record  transport 
you  to  the  concert  hall  for  a  demonstration  of  a  wide  va¬ 
riety  of  music.  Seleclions  total  23  minutes,  and  include 
examples  of  jazz,  organ,  and  chamber  music. 

Although  headphones  are  necessary  to  appreciatethe  near¬ 
total  realism  of  binaural  recording,  the  record  can  also  be 
played  and  enjoyed  on  conventional  stereo  systems. 
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work  well  with  power  levels  up  to  1000 
watts.  Some,  however,  are  capable  of 
operation  up  to  only  about  200  watts  and 
should  not  be  acquired  if  you  entertain 
notions  of  getting  high-power  gear  after 
upgrading  your  license.  The  Dentron 
Model  W-2  is  a  very  handy  unit  as  it  dou¬ 
bles  as  a  direct-reading  wattmeter  as 
well  as  an  SWR  bridge. 

Also  highly  recommended  is  a  crystal 
calibrator  to  provide  known  reference 
marker  signals  for  receiver  dial  calibra¬ 
tion  and  as  insurance  that  one  is  operat¬ 
ing  within  the  band— the  FCC  frowns  on 
out-of-band  operation!  In  selecting  a  cal¬ 
ibrator,  if  one  is  not  already  an  integral 
part  of  the  receiver  or  transceiver,  be 
sure  that  it  is  capable  of  putting  out 
markers  a  maximum  of  every  1 00  kHz.  A 
calibrator  requires  a  simple  initial  adjust¬ 
ment — zero  beating  the  calibrator  output 
with  the  carrier  of  the  National  Bureau  of 
Standards’  time  and  frequency  station, 
WWV.  If  your  receiver  doesn’t  cover  the 
frequencies  on  which  WWV  transmits 
(2.5,  5,  10,  and  15  MHz),  you  can  use  a 
general-coverage  receiver  to  trim  the 
calibrator.  A  very  interesting  calibrator  is 
that  produced  by  Rainbow  Industries,  In¬ 
dianapolis,  Ind.  It  is  capable  of  generat¬ 
ing  markers  as  low  as  25  Hz,  making  it 


Kcdtaloq 

tills  w1 


A  fine  selection  of  small  tools, 
measuring  instruments,  hard-to-find 
items  for  shop,  home  and  lab. 
Convenient  one-stop  shopping  for 
technicians,  engineers,  craftsmen, 
hobbyists.  Major  credit  cards  ac¬ 
cepted,  satisfaction  assured.  Get 
your  NATCAM  catalog  today. 


^  National  Camera ,  Inc, 
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useful  as  an  audio  generator  and  oscillo¬ 
scope  calibrator  in  addition  to  its  primary 
function.  It  is  available  in  an  attractive 
cabinet  or  as  a  wired  circuit  board  for 
custom  installation  in  the  receiver. 

A  receiving  preamp  is  generally  not 
necessary  if  you  are  using  contempo¬ 
rary  solid-state  equipment  with  good 
sensitivity  [1  microvolt  or  less  for  10  dB 
(S  +  N)/N].  A  preamp  can  even  cause 
receiver  overloading  and  cross-modula¬ 
tion  if  used  improperly.  However,  the 
gain  of  even  some  of  the  best  receiving 
gear  tends  to  decrease  on  10  meters 
and,  to  a  lesser  extent,  on  15  meters.  A 
preamp  may  be  of  some  value  in  com¬ 
pensating  for  this  roll-off  in  gain.  Wheth¬ 
er  a  homebrew  or  commercial  unit  is  se¬ 
lected,  make  sure  that,  if  you  are  using  it 
with  a  transceiver,  there  is  a  positive 
means  of  switching  the  preamp  out  of 
the  circuit  (by  either  a  relay  or  electronic 
switching)  to  prevent  its  ruin  by  applica¬ 
tion  of  the  rig’s  r-f  output  on  transmit. 
Ameco’s  PC-series  of  preamps  and 
MFJ’s  Model  1030BX  are  popular  and 
highly  effective  commercial  units.  Build¬ 
ing  an  equivalent  preamp  is  not  too  dif¬ 
ficult  even  for  the  beginner.  There  are 
many  designs  to  choose  from  in  the 
ARRL  Handbook  and  other  amateur  ra¬ 
dio  publications. 

If  your  Novice  transmitter  is  crystal- 
controlled,  a  vfo  (variable  frequency  os¬ 
cillator)  would  most  certainly  be  a  valu¬ 
able  addition,  providing  considerable 
operating  flexibility  and  convenience. 
Anyone  contemplating  vfo  construction 
should  have  some  mechanical  ability 
and  good  tools  to  make  a  mechanically 
rugged  unit,  plus  enough  circuit  knowl¬ 
edge  to  troubleshoot  any  key  clicks  or 
chirps  (common  maladies  in  poorly  de¬ 
signed  vfo’s)  which  may  develop.  A 
number  of  good  vfo’s  are  on  the  market 
and  they  can  be  made  to  work  with  a 
wide  variety  of  transmitters.  The  old 
Heath  Model  HG-10  or  Johnson  Viking 
vfo’s  are  good  companions  for  the  crys¬ 
tal-controlled  Heath  DX  series  transmit¬ 
ters  or  such  old-timers  as  the  Johnson 
Adventurer  and  Challenger. 

Most  operators  can  send  better  code 
if  they  can  actually  hear  what  they  are 
sending.  Many  beginners  using  equip¬ 
ment  which  doesn’t  contain  a  built-in 
sidetone  oscillator  simply  use  the  station 
receiver  or  an  auxiliary  receiver  as  an 
on-the-air  monitor.  Employing  the  main 
receiver  for  code  monitoring  is  incon¬ 
venient  because  you  must  constantly  re¬ 
tune  the  receiver  and  “ride  the  gain”  to 
prevent  blasting  and  overloading.  There 
are  many  different  ways  to  monitor  your 


keying,  such  as  using  a  small  r-f-actuat- 
ed  audio  oscillator  or  simultaneously 
keying  both  the  transmitter  and  a  sepa¬ 
rate  code  practice  oscillator.  If  your 
transmitter  or  transceiver  doesn’t  have  a 
built-in  monitor,  your  best  bet  is  to  buy  a 
keyer  which  contains  its  own  sidetone 
(most  do).  This  will  allow  you  to  practice 
your  sending  off  the  air  without  connect¬ 
ing  the  keyer  to  a  practice  oscillator. 

Necessities.  Two  accessories  which 
belong  in  every  ham  shack  are  a  low- 
pass  filter  and  a  dummy  load.  Although 
the  use  of  a  good  antenna  coupler  can 
add  10  to  20  dB  of  harmonic  suppres¬ 
sion,  this  still  might  not  be  enough  in 
“fringe”  TV  reception  areas.  Also,  the 
use  of  a  multi-band  antenna,  such  as  a 
trap  dipole,  actually  increases  the  possi¬ 
bility  of  harmonic  radiation.  A  good  TVI 
filter,  such  as  a  Drake,  Nye  Viking  or 
Barker  and  Williamson  model  can  pro¬ 
vide  70  to  90  dB  of  harmonic  suppres¬ 
sion.  That  should  make  the  rig  “clean" 
as  far  as  TVI  harmonics  are  concerned, 
assuming  the  rig  itself  is  well  shielded 
and  grounded. 

A  dummy  load  absorbs  the  power  out¬ 
put  of  the  transmitter  and  allows  you  to 
make  practically  any  transmitter  adjust¬ 
ment  without  actually  radiating  a  signal 
and  interfering  with  other  hams.  Most 
dummy  loads  are  nothing  more  than  50- 
ohm  air-  or  oil-cooled  resistors.  In  a 
pinch,  an  ordinary  light  bulb  can  be  used 
to  absorb  the  transmitter’s  power  output. 
One  disadvantage  of  using  the  light  bulb 
is  that  its  resistance  changes  with  fila¬ 
ment  temperature,  causing  transmitter 
loading  to  change  as  the  bulb  gets 
warm.  Various  commercial  products  are 
available,  some  of  which  include  a  di¬ 
rect-reading  wattmeter  to  indicate  actual 
transmitter  output  power  so  you  can 
keep  a  continuous  check  on  transmitter 
performance.  However,  the  simpler 
units  should  be  adequate  for  most  pur¬ 
poses,  such  as  the  Heathkit  Cantenna. 
This  load,  if  filled  with  oil  coolant,  can 
handle  a  full  kilowatt  at  frequencies  up  to 
30  MHz  and  sells  for  under  $15.  It  can 
be  used  in  conjunction  with  your  SWR 
bridge  or  directional  wattmeter  to  tune 
the  rig  for  maximum  power  without  con¬ 
ducting  excessive  on-the-air  tuning — 
something  the  FCC  frowns  upon. 

A  grid-dip  meter  and  field-strength 
meter  are  also  useful  additions  to  the 
ham  shack  and,  if  bought  in  kit  form,  of¬ 
fer  good  construction  practice.  They  are 
especially  helpful  when  you  are  tuning  a 
directional  antenna  such  as  a  Yagi  or 
cubical  quad.  O 
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Computer  Bits 

li 


By  Leslie  Solomon 


ANOTHER  GRAPHICS  SYSTEM 

THERE  IS  no  doubt  that  the  next 
advancement  in  personal  comput¬ 
ing  will  be  in  graphics  Alphanumerics 
are  great  if  the  program  you  are  running 
has  to  be  read  or  printed  out.  However, 
the  old  adage  about  one  picture  being 
worth  1 0K  words  still  applies. 

Currently,  most  computers  use  either 
their  associated  CRT  terminal  or  a 
“plug-in"  video  module  to  display  a 
coarse  form  of  graphics  that  uses  char¬ 
acter-generator  types  of  symbols. 
Resolution,  in  such  cases,  is  fine  for 
games.  In  many  other  instances,  how¬ 
ever,  higher  resolution  is  desirable 
A  couple  of  manufacturers  have  in¬ 
deed  made  high-resolution  plug-ins, 
especially  for  the  ubiquitous  S-100  bus 
that  can  create  up  to  256  x  256  pixels  1 
(picture  elements)  for  an  excellent  im¬ 
age  on  a  monitor  CRT  screen 
Now,  another  company  has  entered 
the  lists:  Vector  Graphics  tnc,.  790 
Hampshire  Rd.,  Westlake  Village,  CA 
91361  (Tel:  005-497-6853),  They  intro¬ 
duced  a  High  Resolution  Graphics" 
board  at  £235  assembled,  and  S195  in 
kit  form.  This  S-100  bus  plug-in  is  raster 
scan  and  can  operate  in  either  of  two 
modes— digital  with  256  horizontal  by 
240  vertical  screen  elements  or  a  16- 
level  gray  scale  having  1 28  horizontal  by 
1 20  vertical  elements,  In  either  case ,  the 
video  output  conforms  to  RS-170  to 
allow  interlace  with  any  raster-scan 
video  monitor 

Special  circuitry  on  the  new  board  al¬ 
lows  the  video  screen  to  be  updated 
without  "glitches  rT 

The  board,  specifically  designed  for 
the  Vector  Graphic  8K  static  RAM  mem¬ 


ory  board,  is  used  for  both  screen  re¬ 
fresh  memory  and  as  conventional 
memory,  The  two  boards  are  intercon¬ 
nected  by  five  small  cables. 

The  graphics  board  has  all  the  circuit¬ 
ry  required  to  multiplex  the  address  and 
data  signals  to  the  associated  8K  mem¬ 
ory  board.  This  logic  allows  the  memory 
to  be  addressed  by  the  MPU  and  the 
video  counters,  thus  delivering  both  con¬ 
ventional  data  transfer  and  video  to  the 
monitor. 

Software  provided  includes  the 
source  lislmg  for  a  callable  alphanumer¬ 
ic  U/L  case  character  generator  set  that 
could  also  be  used  to  create  special 
symbols  and  graphics.  A  North  Star 
diskette  is  also  provided,  and  includes  a 
robot  control  language  by  Dr,  LiChen 
Wang,  and  some  demo  graphics. 

We  installed  the  graphics/memory 
pair  in  our  computer  and  ran  the  demo 
program  Some  of  the  images  generated 
were  of  excellent  quality  We  under¬ 
stand  that  these  photographic  demos 
were  created  by  digitizing  a  slow -scan 
TV  camera. 

The  robot  language  was  interesting. 
The  cursor  forms  a  "bodyless"  robot  that 
can  be  programmed  to  move  around  the 
screen  in  almost  any  pattern  desired. 
Routines  within  the  language  can  be 
called  to  make  the  "robot"  move  around. 
We  assume  that  once  a  robot  is  built,  the 
bits  that  position  the  cursor  can  then  be 
transmitted  to  the  robot  mechanics  to 
make  the  machine  physically  move  in 
the  same  programmed  manner. 

This  is  the  second  high-resolution 
graphics  board  that  we  have  had  the  op¬ 
portunity  to  work  with.  We  feet  that  such 


graphic  displays  open  up  new  applica¬ 
tion  areas  for  the  computer  enthusiast. 

Hard  Copy  Stuff.  It  you  have,  or  are 
going  to  gel,  a  Selectric  Model  731  or 
735  I/O  Writer,  then  take  a  look  at  the 
"Ty peaway  T  This  is  an  S-100-to-Selec- 
tric  interface  from  Micromation,  Inc.,  524 
Union  St.,  San  Francisco.  CA  94133 
(Tel:  41 5-398-0289),  This  $350  assem¬ 
bled  (£275  in  kit)  board  includes  a  single 
S-100  plug-in  that  has  solenoid  drivers, 
I/O  ports,  complete  software  in  PROM, 
all  necessary  cabling  and  connectors, 
and  a  power  supply. 

Software  is  supplied  in  two  1702A 
PROM  s;  alt  code  conversions  and  con¬ 
trol  functions  are  included. 

SWTP  Board.  National  Multiplex 
Carp,,  3474  Rand  Ave,,  Box  288,  South 
Plainfield.  NJ  07080  (Tel:  201-561* 
3600)  is  now  selling  a  Z80  board  that 
plugs  into  the  SWTP  bus.  Costing  $190 
assembled  and  tested  (plus  S3  shipping 
and  handling),  the  new  board  uses  a  2- 
MHz  dock,  and  on-board  baud-rate  gen¬ 
erator  up  to  9600  baud.  A  1 K  ROM  mon¬ 
itor,  and  tape  recorder  read/write  rou¬ 
tines  for  both  KC  and  National  NRZ  re¬ 
corders  are  included.  This  new  board  re¬ 
places  the  6800  board  currently  used. 

This  same  company  also  has  a  2SIO 
plug-in  for  the  SWTP  machine.  It  fea¬ 
tures  3K  of  ROM  space  and  two  I/O 
ports.  One  or  two  recorders  can  be  con¬ 
trolled  via  a  4-bit  parallel  port  along  with 
two  serial  pons. 

AppJe  Stuff.  Electronic  Systems,  Box 
9641,  San  Jose,  CA  95157  (Tel: 
408-374-5904)  announced  its  serial  I/O 
board  for  the  Apple  IL  The  board  comes 
with  software  to  input  or  output  SASIC 
programs,  monitor  a  serial  20-mA  de¬ 
vice,  or  for  using  the  Apple  )l  as  a  video 
terminal.  Both  input  and  output  are 
RS-232  compatible.  The  board  also  fea¬ 
tures  selectable  parity,  number  of  stop 
bits,  and  has  a  jumper-selectable  ad¬ 
dress.  Data  rate  is  to  30.000  baud. 

The  board  is  available  as  an  assem¬ 
bled  and  tested  unit  for  $62,  or  as  a  kit 
for  $42,  Full  documentation  and  soft¬ 
ware  is  included  with  each  board.  The 
circuit  board  is  available  for  SI  5, 

Other  available  kits  include  a  tape  in* 
terface,  modem,  r-f  modulator,  power 
supply,  8K  static  RAM  for  the  S- 1 00  bus, 
UART  and  baud-rate  generator,  tape  in¬ 
terlace  DMA  board  for  the  S-100  bus,  a 
TVTt  and  RS-232  to  TTL  or  TTY. 

Microproducts,  1024  17th  St.,  Her- 
mosa  Beach,  CA  90254  (Tel: 


/  . 
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bly  discounted  prices.  Our 
catalog  contains  48  pages  of 
select  quality  products  and  its 
FREE. 

Order  one  now,  or  call  TOLL 
FREE. 

1-800-638-3920 


•  NAME -  £| 

1  ADDRESS -  w 

I  CITY _  I 

|  STATE _ ZIP -  | 

■  sii;ki;o  Msi:»iiNTi:its  i 

6730  Santa  Barbara  Court 
Baltimore,  Maryland  21227 


BINARY  CLOCK  KIT 


Handcraft  tomorrow’s  timepiece  today. 
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213-374-1673)  has  announced  its 
EPROM  programmer  for  the  Apple  II  at 
$89.95,  with  a  $9.95  2716  socket  adapt¬ 
er.  Two  empty  ROM  sockets  can  be 
filled  with  4K  of  user-selected  programs. 
This  assembled  and  tested  plug-in  fits 
into  any  available  slot  in  the  Apple  and 
contains  a  zero-insertion-force  socket. 
The  board  is  self-contained  and  has  its 
own  “on  board”  25-volt  power  supply  for 
programming  the  Intel  2716  EPROM. 

Handling  MOS  Devices.  In  our  Au¬ 
gust  1978  issue,  we  discussed  the  han¬ 
dling  of  static-sensitive  MOS  devices 
without  destroying  them.  Unfortunately, 
the  company  that  was  to  supply  a  low- 
cost  anti-static  kit  went  out  of  business 
shortly  after  the  article  was  published. 

Recently,  we  heard  from  Westcorp, 
1155  Terra  Bella  Ave.,  Mountain  View, 
CA  94040  (Tel:  415-969-7717),  a  pio¬ 
neer  in  the  development  of  anti-static 
work  stations.  This  company  advises  it 
is  ready  to  offer  the  hobbyist  an  anti¬ 
static  work  station  consisting  of  a  con¬ 
ductive  cotton  twill  wriststrap,  an  18"  x 
24"  conductive  felt  workbench  cover, 
and  a  conductive  grounding  strap.  Three 
alligator  clips  are  provided;  two  for  the 
grounding  cable,  and  one  for  the  free 
end  of  the  wriststrap.  The  latter  feature 
allows  use  by  a  left-handed  person.  The 
twill  wriststrap  should  be  more  comfort¬ 
able  than  the  older  plastic  straps.  With 
its  Velcro  fastener,  it  will  allow  the  user 
to  fasten  the  strap  to  optimum  tightness. 
The  resistance  built  into  the  grounding 
strap  is  said  to  prevent  electrical  shock  if 
the  strap  should  contact  an  exposed 
lead.  Price  is  $13.95  ($12.95  kit). 

The  conductive  felt  workbench  cover 
can  be  folded  for  storage  without  break¬ 
ing  or  forming  permanent  creases.  It 
also  has  greater  bulk  than  conductive 
plastic  covers,  thus  providing  greater 
mechanical  protection  to  the  circuit 
board  being  worked  on. 

According  to  Westcorp,  the  type  of  an¬ 
ti-static  material  used  is  superior  to  the 
earlier  conductive  plastics.  Though  the 
plastics  meet  federal  recovery  stand¬ 
ards  of  two  seconds,  some  of  the  newer 
MOS  devices  can  be  burned  out  in  less 
than  one  millisecond,  Westcorp  claims. 
Since  the  new  material  is  a  carbon-filled 
plastic,  it  “looks”  like  a  fixed  resistor  built 
into  the  circuit,  and  thus  recovers  faster 
than  the  MOS  device. 

Westcorp  also  manufactures  a  com¬ 
plete  line  of  anti-static  devices,  including 
an  ionizing  air  blower  ($265)  that  pre¬ 
vents  static  electricity  from  building  up  in 
the  area. 


Pet  Peripherals.  If  you  have  a  Pet 
and  wish  to  increase  its  memory  capac¬ 
ity  to  16-,  24-,  or  32K-bytes,  then  take  a 
look  at  the  Pet  Store  from  Computer 
Mart  Systems,  13  E.  30th  St.,  New  York, 
NY  10016  (Tel:  212-686-7923). 

Priced  at  $550  for  the  16K,  $650  for 
the  24K,  and  $750  for  the  32K  version, 
the  board  can  be  mounted  within  the 
Pet.  It  uses  the  existing  power  supply 
without  degradation.  No  disassembly  of 
the  Pet  is  required  and  all  mounting 
hardware  and  cables  are  provided.  Each 
board  comes  assembled  and  tested  with 
a  six-month  warranty. 

The  accompanying  manual  details  in¬ 
stallation  and  operation,  and  includes  a 
memory  test  program  that  uses  the  Pet 
graphics  capability.  That  is,  the  program 
illustrates  the  chip  layout  of  the  memory 
board  and  identifies  the  bad  chip. 

Commodore,  creaters  of  the  Pet,  have 
also  developed  a  couple  of  peripherals. 
First  is  an  external  cassette  drive  for  ex¬ 
panded  file  keeping.  This  new  item  con¬ 
nects  to  the  Pet  special  I/O  port,  and  is 
available  at  under  $100  from  Com¬ 
modore  or  Pet  dealers.  The  cassette 
drive  is  capable  of  read/write  up  to  1 70K 
bytes  and  is  accessed  directly  through  a 
BASIC  command. 

The  second  peripheral  is  a  printer  that 
features  up  to  80  characters  per  line  on 
an  8^-wide  roll  or  fanfolded  paper. 
Printing  is  at  120  characters  per  second. 
All  upper  and  lower  case  and  graphic 
characters  can  be  reproduced  on  the 
printer  with  a  7  x  8  dot  matrix.  In  addi¬ 
tion,  the  system  can  be  programmed  to 
generate  a  special  graphic  character 
(company  symbol)  when  desired. 

Composite  Video.  Matrox  Electron¬ 
ics  Systems,  Box  56,  Ahuntsic  Stn., 
Montreal,  Quebec,  H3L  3N5,  Canada 
(Tel:  514-481-6838)  has  just  announced 
its  MSBC-24/320  Controller.  This  new 
board  integrates  an  alphanumeric  dis¬ 
play  of  24  lines  of  80  characters  per  line 
with  a  graphic  display  of  320  x  240  dots. 
This  format  matches  the  4:3  TV  screen 
aspect  ratio  while  maintaining  equal 
horizontal  and  vertical  dot  spacing. 

On  the  input  side,  the  new  board 
“looks”  like  a  4K  x  8  RAM  with  an  ac¬ 
cess  time  of  500  ns.  The  card  uses  the 
Intel  SBC  bus.  Character  fonts  are  5x7 
or  7x9,  and  video  reversal  is  possible. 
External  sync  is  also  allowed.  The  price 
is  $1395. 

Floppy  Disk.  A  floppy-disk  system  for 
S-100  bus  machines  is  available  from 
Quay  Corp.,  Box  386,  Freehold,  NJ 

POPULAR  ELECTRONICS 


Apple's  Disk  II  has  controller 
card ,  cable ,  and  drive. 

07728  (Tel:  201-681-8700).  The  Quay 
80  FI  ($795)  includes  a  controller  board 
(supporting  up  to  four  disks),  a  DOS,  a 
Q/FD1  1 25K  5!4”  drive,  with  power  reg¬ 
ulator  and  interface  cables  and  a  cabi¬ 
net.  Add-on  drives  are  priced  at  $395 
each. 

In  addition  to  the  disk  support,  the 
controller  board  also  features  a  pro¬ 
grammable  8-bit,  TTL-compatible  paral¬ 
lel  I/O  port. 

Sorcerer.  Developed  by  Exidy,  2599 
Garcia  Ave.,  Mountain  View,  CA  94043, 
the  “Sorcerer”  computer  ($895)  features 
a  Z80  CPU,  8K  of  RAM  (expandable  to 
32K),  RS232  I/O  port,  8-bit  parallel  port, 
4K  of  ROM,  S-1 00  bus  connector  for  ex¬ 
terior  expansion,  capability  to  handle 
two  cassette  recorders,  and  a  64-cha¬ 
racter  by  30-line  video  display.  There 
are  64  defined  graphic  characters  and 
64  user-defined  characters. 

Cabinet  dimensions  are  1914"  x  13" 
x  4"  (49  x  33  x  10.2  cm)  and  weight  is 
13  pounds  (5.9  kg).  An  external  video 
monitor  is  required.  The  keyboard  con¬ 
sists  of  79  keys  (upper  and  lower  case 
and  graphics)  and  a  separate  1 6-key  nu¬ 
meric  cluster  that  also  carries  some 
graphic  symbols. 

The  BASIC  (Microsoft)  comes  in  a 
Rom  Pac  plug-in  that  looks  like  a  car¬ 
tridge  for  a  video  game.  A  cartridge  con¬ 
taining  an  assembler  and  editor  is  also 
available,  as  is  a  user-programmable 
EPROM  Rom  Pac.  In  development  is  a 
DOS  that  allows  operation  under  FOR¬ 
TRAN  and  COBOL.  The  BASIC  and  De¬ 
velopment  Pacs  are  $95  each,  and  the 
EPROM  Pac  is  $45. 

Apple  Remembers.  Using  one  of  the 

smallest  controller  cards  around,  the 
new  Apple  Disk-ll  ($495)  and  its  DOS 
can  drive  one  or  two  minifloppys  for  al¬ 
most  instant  access  to  1.6-million  bits  of 
data.  The  system  provides  full  disk  ca¬ 
pability  with  16K  of  RAM,  ability  to  load 
and  store  files  by  name,  random  and  se¬ 
quential  access,  automatic  generation  of 


Write  and  run  machine  language  programs  at  home,  display  video 
graphics  on  your  TV  set  and  design  microprocessor  circuits— the 
very  first  night — even  if  you’ve  never  used  a  computer  before! 

ELF  II 

featuring  RCA  COSMAC 
mini-  COMPUTER  W 

as  FORTRAN  and  BASIC  must  be  translated  into  machine 
language  before  a  computer  can  understand  them.  With  ELF 
T  A  II  you  build  a  solid  foundation  in  computers  so  you’ll  really 

•  /  know  what  you’re  doing,  no  matter  how  complicated  things 

m  get. 

Video  output  also  makes  ELF  II  unique  among  computers 
selling  for  such  a  low  price.  Attached  to  your  TV  set,  ELF  II 
becomes  a  fabulous  home  entertainment  center.  It’s  capable  of 
.  providing  endless  hours  of  fun  for  both  adults  and  children  of 

jO—  all  ages!  ELF  11  can  create  graphics,  alphanumeric  displays 

and  fantastic  video  games. 

L  A  )  ,  No  additional  hardware  is  required  to  connect  ELF  II  to 

M  J*  your  TV’s  video  input.  If  you  prefer  to  connect  ELF  II  to  your 

i  k-*— imdtr  antenna  terminals  instead,  simply  use  a  low  cost  RF  modulator 

(to  order  one,  see  coupon  below). 

ELF  Il’s  5-card  expansion  bus  (connectors  not  included) 

,  ,  .  ......  allows  you  to  expand  ELF  II  as  your  needs  for  power  grows.  If 

lputers  and  get  your  hands  on  one.  With  you’re  an  engineer  or  hobbiest,  you  can  also  use  ELF  II  as  a 
hon  Course 'by  Tom  Pittman,  you  can  counter,  alarm,  lock,  thermostat,  timer  or  telephone  dialer,  or 
5  time  at  all!  ELF  II 1  demonstrates  all  91  for  countless  other  applications. 


Stop  reading abouTcomputers  and  get  your  hands  on  one!  With  you’re  an  enginei 
ELF  II  and  our  new  Short  Course  by  Tom  Pittman,  you  can  counter  alarm  It 
master  computers  in  no  time  at  all !  ELF  1 1  demonstrates  all  91  for  counties  nth< 

commands  an  RCA  1802  can  execute  and  the  Short  Course 
quickly  teaches  you  how  to  use  each  of  the  1802’s  capabilities.  El 

ELF  IPs  video  output  lets  you  display  an  alphanumeric  Thanks  to  ongoi 

readout  or  graphics  on  any  TV  screen  or  video  monitor  plus  add-ons  are  amoi 

enjoy  the  latest  video  games,  including  an  exciting  new  GIANT  BOARD1 

tan?et/missile  gun  game  that  was  specifically  developed  for  edit  and  debug  p 

ELF  II.  and  make  things  h 

But  that’s  not  all.  Once  you've  mastered  computer  funda-  to  get  ELF  II  to 

mentals,  ELF  II  can  give  you  POWER  with  add-ons  that  are  more  complex  al 

among  the  most  advanced  found  anywhere.  No  wonder  I EEE  Add  4k  RAM  bos 

chapters  plus  hundreds  of  universities  and  major  corporations  more  information 

have  chosen  the  ELF  II  to  introduce  their  students  and  per-  Expanded.  EL 
sonnel  to  microprocessor  computing!  industrial,  scient 

Learn  The  Skill  That  May  Soon  Be  Far  hicked' hv  « tT! 

More  Important  Than  Your  College  Degree!  ^ed  by  such  ‘ 

The  ability  to  use  a  computer  may  soon  be  more  important  to  B  The  ELF-BUG 
your  earning  power  than  a  college  degree.  Without  a  knowl-  through  that  lets 
edge  of  computers,  you  are  always  at  the  mercy  of  others  when  because  the  key 
it  comes  to  solving  highly  complex  business,  engineering,  in-  registers  of  the  m 
dustrial  and  scientific  problems.  People  who  understand  com-  through  your  prc 
puters  can  command  MON  EY  and  to  get  in  on  the  action,  you  break  points,  lets 
must  learn  computers.  Otherwise  you'll  be  left  hehind.  ters  on  your  TV  s 

ELF  II  Is  The  F-A-S-T  Way  To  Learn  out  immediately  \ 

Computer  Fundamentals!  changes.  Progran 

Regardless  of  how  minimal  your  computer  background  is  now,  ^  Ch-  ^ 

you  can  learn  to  program  a  computer  in  almost  no  time  at  all.  scEi»!?®*  mu?.\ 

That’s  because  Netronics  has  developed  a  special  Short  rJhi 

Course  on  Microprocessor  And  Computer  Programming  in  “P  ‘c* 
non-technical  language  that  leads  you  through  every  one  of  the  °  ners  Wllt  De  in< 
RCA  COSMAC  1802's  capabilities  so  you’ll  understand  Now  BASIC  Ml 
everything  ELF  1 1  can  do . .  .and  how  to  get  ELF  II  to  do  it!  Like  all  comput 
All  91  commands  that  an  1802  can  execute  are  explained  to  language”— the  li 

you,  step-by-step.  The  text,  written  for  Netronics  by  Tom  gut,  to  make  life 

Pittman,  is  a  tremendous  advance  over  every  other  program-  Tiny  BASIC.  It  tal 
ming  book  in  print.  that  you  can  prog 

Keyed  specifically  to  the  ELF  II,  it’s  loaded  with  “hands  typed  out  on  a  ke' 
on”  illustrations.  When  you’re  finished,  ELF  I!  and  the  1802 
will  no  longer  hold  any  mysteries  to  you.  No* 

In  fact,  not  only  will  you  be  able  to  use  a  personal  computer  “u 

creatively,  you’ll  also  be  able  to  read  magazines  such  as  Don't  be  trapped 
BYTE. ..  INTERFACE  AG E . . .  POPU  L AR  ELEC-  can  afford  it  and  i 
TRONICS  and  PERSONAL  COMPUTING  and  under -  than  “big  name”  < 

stand  the  articles.  With  ELF  1 1 ,  y< 

If  you  work  with  large  computers,  ELF  II  and  our  short  You’re  never  red 
Course  will  help  you  to  understand  what  makes  them  tick.  working  blindly  v. 

.  „  No  matter  what 

A  Dynamite  Package  For  Just  $99,951  you  reai|y  know  h 

With  ELF  II,  you  learn  to  use  machine  language — the  funda-  II  is  the  fastest  w; 
mental  language  of  all  computers.  Higher  level  languages  such  the  coupon  below 

r. - - SEND  TODAY! - 

NOW  AVAILABLE  FOR  ELF  ft —  □  Deluxe  metal  cabinet  for  ASCII 

ID  Tom  Pittman’s  Short  Course  On  Mi -  Keyboard,  $19.95  plus  $2.50  p&h. 

coprocessor  &  Computer  Programm-  □  ELF  II  Tiny  BASIC  on  cassette 
I  ing  teaches  you  just  about  everything  tape.  Commands  include  SAVE, 


ELF  II  Explodes  Into  A  Giant! 

Thanks  to  ongoing  work  by  RCA  and  Netronics,  ELF  II 
add-ons  are  among  the  most  advanced  anywhere.  Plug  in  the 
GIANT  BOARD®  and  you  can  record  and  playback  programs, 
edit  and  debug  programs,  communicate  with  remote  devices 
and  make  things  happen  in  the  outside  world.  Add  Kluge  Board 
to  get  ELF  II  to  solve  special  problems  such  as  operating  a 
more  complex  alarm  system  or  controlling  a  printing  press. 
Add  4k  RAM  board  and  you  can  write  longer  programs,  store 
more  information  and  solve  more  sophisticated  problems. 

Expanded,  ELF  II  is  perfect  for  engineering,  business, 
industrial,  scientific  and  personal  finance  applications.  No 
other  small  computer  anywhere  near  ELF  M’s  low  price  is 
backed  by  such  an  extensive  research  and  development  pro¬ 
gram. 

The  ELF-BUG1*  Monitor  is  an  extremely  recent  break¬ 
through  that  lets  you  debug  programs  with  lightening  speed 
because  the  key  to  debugging  is  to  know  what’s  inside  the 
registers  of  the  microprocessor  and,  instead  of  single  stepping 
through  your  program,  the  ELF-BUG1*  Monitor,  utilizing 
break  points,  lets  you  display  the  entire  contents  of  the  regis¬ 
ters  on  your  TV  screen  at  any  point  in  your  program.  You  find 
out  immediately  what’s  going  on  and  can  make  any  necessary 
changes.  Programming  is  further  simplified  by  displaying  24 
bytes  of  RAM  with  full  address,  blinking  cursor  and  auto 
scrolling.  A  must  for  serious  programmers! 

Netronics  will  soon  be  introducing  the  ELF  II  Color 
Graphics  &  Music  System— more  breakthroughs  that  ELF  II 
owners  will  be  the  first  to  eryoy! 

Now  BASIC  Makes  Programming  ELF  II  Even  Easier! 

Like  all  computers,  ELF  II  understands  only  “machine 
language” — the  language  computers  use  to  talk  to  each  other. 
But,  to  make  life  easier  for  you,  we’ve  developed  an  ELF  II 
Tiny  BASIC.  It  talks  to  ELF  1 1  in  machine  language  for  you  so 
that  you  can  program  ELF  II  with  simple  words  that  can  be 
typed  out  on  a  keyboard  such  as  PRINT,  RUN  and  LOAD. 

“Ask  Now  What  Your  Computer  Can  Do... 

But  What  Can  It  Do  For  YOU!" 

Don't  be  trapped  into  buying  a  dinosaur  simply  because  you 
can  afford  it  and  it’s  big.  ELF  II  is  more  useful  and  more  fun 
than  “big  name”  computers  that  cost  a  lot  more  money. 

With  ELF  II,  you  learn  to  write  and  run  your  own  programs. 
You’re  never  reduced  to  being  a  mere  keypunch  operator, 
working  blindly  with  someone  else’s  predeveloped  software. 

No  matter  what  your  specialty  is,  owning  a  computer  which 
you  really  know  how  to  use  is  sure  to  make  you  a  leader.  ELF 
1 1  is  the  fastest  way  there  is  to  get  into  computers.  Order  from 
the  coupon  below! 


Netronics  R&D  Ltd.,  Dept.  PE-10  J 
333  Litchfield  Road,  Phone  I 

New  Milford.  CT  06776  (203)354-9375  ■ 


mg  icatnes  you  jum  uuuui  tvciyumiK  tape.  cuimiidnu»  miuuuc  jj-vyc,,  v  .  .  .  _ ——  .  r _ —  .  i 

there  is  to  know  about  ELF  II  or  any  LOAD,  i,x,T,(  ),  26  variables  A-Z,  ”  InSed  D  $99995  dIus  M  Dostaae  I 

RCA  1802  computer.  Written  in  non-  LET,  1F/THEN,  INPUT,  PRINT,  hcukr  efen  If. 

technical  language,  it's  a  learning  GOTO.  GO  SUB.  RETURN.  END.  &  ^and'ing  l°r  RCA  COSMAC  ELF  II  kit  I 
breakthrough  for  engineers  and  laymen  REM.  CLEAR.  LIST,  RUN,  PLOT,  ^  Is  inrBrt  USS  ^  rf*it  I 

alike.  $5.00  postpaid!  PEEK,  POKE.  Comes  fully  docu-  “ 

□  Deluxe  metal  cabinet  with  plexiglas  mented  and  includes  alphanumeric  ^nrmulrr  PrmntmSjnn* c,°l>rocessor  4  I 

dust  cover  for  ELF  II,  $29.95  plus  generator  required  to  display  al-  “d>PdterPr^«9 

$2  50  p&h  phanumeric  characters  directly  on  your  D  !  want  mine  wtred  and  tested  with  I 

□  ELF  II  connects  to  the  video  input  TV  screen  without  additional  hard-  PO™  “RPtoJ 5 hJJlSEL A m«Uq4  I 

of  your  TV  set.  If  you  prefer  to  use  ware.  Also  plays  tick-tack-toe  plus  a  and  Short  Course  included  for  |U*t  $149.95 

your  antenna  terminals,  order  RF  drawing  game  that  uses  ELF  11  s  hex  P  *  "  * 

;  _  .  .  _  .  .  I _ ..l _ A  „ r  /II.  I  I  1  n m  i  onmcinn  nttuirunl  I  nr  tiriinn  1 


Modulator,  $8.95  postpaid. 


□  GIANT  BOARD®  kit  with  cassette  9uiled-  *l4‘95  P°sLPaid 


heyboard  as  a  joystick.  4k  memory  re-  I  □  I  am  also  enclosing  payment  (including 


I/O,  RS  232-C/TTY  I/O,  8-bit  P  I/O,  ^  Tom  Pittman’s  Short  Course  on  Tiny  at theleft. 
decoders  for  14  separate  I/O  instruc-  BASIC  for  ELF  II,  $5  postpaid.  Total  Enclo 

tions  and  a  system  monitor/editor,  □  Expansion  Power  Supply  (required  $ 

$39.95  plus  $2  p&h.  when  adding  4k  RAM).  $34.95  plus  $2  you  are  enclo 

□  Kluge  (Prototype)  Board  accepts  up  p&h. 

to  36  IC’s.  $17.00  plus  $1  p&h.  □  ELF-BUG®  Deluxe  System  Monitor  USE  YOUR 

□  4k  Static  RAM  kit.  Addressable  to  on  cassette  tape.  Allows  displaying  the  (Interbank  #. 
any  4k  page  to  64k.  $89.95  plus  $3  p&h.  contents  of  all  registers  on  your  TV  at  Account  # 

□  Gold  plated  86-pta  connectors  (one  P“n*  “  V°“r  program.  Also  d,s-  sjg„ature_ 

rpn  i  itrr>H  f«r  Ji  tc  -m  plays  24  bytes  of  memory  with  full  ad-  , 


&  handling)  for  the  items  checked 


BASIC  for  ELF  1 1,  $S  postpaid . 


Total  Enclosed  (Conn.  res.  add  tax) 


□  Expansion  Power  Supply  (required  $  0  Check  here  H 

when  adding  4k  RAM).  $34.95  plus  $2  you  are  enclosing  Money  Order  or  Cashier’s 
p&h.  Check  to  expedite  shipment. 

□  ELF-BUG®  Deluxe  System  Monitor  USE  YOUR  □  VISA  □  Master  Charge 


any  4k  page  to  64k.  $89.95  plus  $3  p&h. 
□  Gold  plated  86-pin  connectors  (one 


postpaid or  each  p^yg"m  boEird).  $5.70  K 'SSSiSSmSm I 

DTr?I“s.i™a.1.  ASCII  Keyboard  kit  *£.^5?®^ «  «rio“s  Print  _  | 


with  128  ASCII  upper/lowercase  set, 
96  printable  characters,  onboard  regu¬ 
lator,  parity,  logic  selection  and  choice 
of  4  handshaking  signals  to  mate  with 
almost  any  computer.  $64,95  plus  $2 
p&h. 


mer!  $14,95  postpaid.  Name  -  I 

Coming  Soon:  A-D,  D-A  Converter,  Aririrpn<: 

Light  Pen,  Controller  Board,  Color  *  -  I 

Graphics  &  Music  System ...  and  City  -  I 

more!  state  _ 2ip  _  1 

_Call_o,writelorwlredprlces! _ DEALER  INQUIRIES  INVITED  J 
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file  name  directories,  storage  capacity 
of  1 1 6K  per  diskette,  and  use  of  the 
present  Apple  power  supply. 

Each  track  contains  1 3  sectors  of  256 
bytes,  and  data  transfer  is  156K  bits/ 
second.  Track  access  time  is  200  ms  av¬ 
erage  and  disk  latency  is  100  ms, 

Apple  Listens,  Too,  Until  now,  only 
S-1G0  bus  systems  could  have  speech 
input.  Now,  Heuristics,  tnc.f  900  N.  San 
Antonio  Rd.,  Los  Altos*  CA  94022  (Tel: 
415-948-2542),  introduces  the  Speech- 
lab  20 A  ($189  assembled  and  tested) 
for  the  Apple  II  computer.  With  a  20- 
word  "vocabulary/'  the  new  Speechlab 
plugs  directly  into  an  Apple  connector, 
where  it  is  addressed  as  a  keyboard. 
Several  games,  like  Shooting  StarT 
Blackjack,  and  Mastermind,  are  avail¬ 
able  for  this  new  vocal  interface. 

Take  AIM.  Rockwell  International  has 


now  come  on  the  one-board  computer 
scene  with  its  AIM  65  general-purpose 
microcomputer.  Priced  at  $375  for  the 
IK  version  and  available  at  any  Hamil¬ 
ton  Avnet  supplier,  this  new  machine 
features  an  on-board  20-character  print¬ 
er  and  display,  and  a  54-key  terminal- 
style  keyboard.  Its  R6502  processor  can 
address  up  to  64K  with  13  addressing 
modes  and  both  decimal  and  binary 
functions.  An  8K  ROM  resident  monitor 
provides  all  peripheral  control  and  user 
programming  functions.  Spare  sockets 
are  provided  for  expansion, 

A  separate  application  connector  on 
the  computer  interfaces  a  TTY  and  two 
conventional  cassette  recorders.  It  also 
includes  a  user-dedicated  adapter  that 
has  three  8-bit  bidirectional  ports  (two 
parallel  and  one  serial)  and  two  1 6-bit  in¬ 
terval  timer/event  counters. 

The  4K  version  Is  $450,  the  assem¬ 
bler  is  $100,  and  BASIC  is  also  $1QCL  O 


Software 
- Sources— 

CPfM  Disk  Sort/Merge,  QSQRT  is  a 
CP/M-compatible  son/merge  program  which 
can  sort  and  merge  files  with  fixed  record 
lengths  under  256  bytes,  up  to  a  full  diskette 
of  data.  Output  is  written  to  a  temporary  file 
which  is  renamed  after  the  sort  has  been 
completed  Therefore,  the  previous  output  fife 
will  remain  intact  in  case  of  power  failure  or 
malfunction.  Files  may  reside  on  any  drive, 
independent  of  each  other.  Sort  parameters 
can  be  filed  separately  for  iater  reference,  so 
they  need  only  be  entered  once.  Up  to  five 
sorting  keys  can  be  specified,  and  upper-  and 
lower-case  letters  are  treated  equivalently  for 
sorting  Single -density  diskette  of  object  code 
with  20-page  user's  manual,  $95.  Structured 
Systems  Group,  5615  Kales  Ave.,  Oakland, 
CA  94618 

TDL  Software  for  Digital  Group 
Z80,  Z80  software  written  by  Technical  De- 
sign  Labs  is  available  in  a  version  for  Z8Q- 
based  Digital  Group  systems.  The  programs 
are  provided  in  self-loading  cassette,  and  do 
not  require  disabling  the  EPROM.  Programs 
are  available  with  hard-copy  routines  for  1 10- 
baud  TTY,  Baudot  TTY,  and  Digital  Group 
Printer.  Programs,  prices  and  requirements 
are:  MICRO  Monitor  (requires  2K  memory 
starting  at  page  340),  $40;  Relocating  Macro 
Assembler  (requires  9K.  controlled  reader 
and  Micro-Monitor),  $40:  Zapple  Text  Editor 
(requires  7K  plus  text  space).  $30:  Zepple 
Text  Output  Processor  (requires  3K,  con¬ 
trolled  reader,  Zapple  Text  Editor  and  Micro- 
Monitor).  $40;  Zappie  8K  BASIC  (requires 
12K  plus  program  space),  $40;  Zapple  12K 
Super  BASIC  (requires  16K  plus  program 
space),  $79.  Micro-Corn.  1261  Southwest 
1 1th  Ave.,  Deerfield  Beach,  FL 33441 

8080  Floating-Point  Math  Pack¬ 
age.  For  0080-  or  Z80-based  systems  with 
any  peripheral  configuration,  this  new  float¬ 
ing-point  package  requires  less  than  2k 
bytes.  It  includes  floating-point  routines  for 
addition,  subtraction,  multiplication  and  divi¬ 
sion,  plus  routines  to  place  the  floating-point 
accumulator  anywhere  in  memory,  and  for 
conversion  from  BCD  to  binary  and  vice  ver¬ 
sa  Also  included  are  square  root,  natural 
logs  and  anti-logs,  sine  and  cosine,  hyperbol¬ 
ic  sine  and  cosine,  arctangent,  and  base- 10 
logs.  The  package  is  available  as  object  or 
source  code.  The  machine- language,  object- 
code  version,  on  Intel  hex-format  paper  tape, 
loads  from  address  Ik,  it  is  $10,  complete 
with  annotated  source  listing.  Two  source- 
code  (mnemonic)  versions  are  available, 
both  on  paper  tapes  in  Intel  assembly  format, 
for  $25  each.  Version  I,  the  commented  ver¬ 
sion,  requires  about  40k  bytes  if  the  whole 
program  is  resident  in  memory.  Version  II, 
with  comments  stripped,  requires  about 
I5~20k  bytes.  Write:  8urt  Hashizume.  Box 
447,  Maynard,  MA  01754 


COMPUTER  RETAIL  STORES 


ARIZONA 

Micro  World  Mail  Order 

1425  West  127th  Place 
Tempe,  AZ  85281 
(602)  894.1193 

CALIFORNIA 
Rainbow  Computing 
Complete  Apple  If  Line 

10723  White  Oak  Avenue 
Granada  Hills,  CA  91344 
(213)  360  2171 

ILLINOIS 

American  Microprocessors 
Equipment  and  Supply  Corporation 
6934  North  University 
Peoria,  iL  61614 
(309)  692-5852 

American  Microprocessors 
Equipment  and  Supply  Corporation 
At  the  Chicagofand  Airport 
20  North  Milwaukee  Avenue 
Half  Day,  IL  60069 

(312)  234-0076 

MICHIGAN 

United  Microsystems  Corporation 
The  Professional  Computer  Store 
2601  South  State  Street 
Ann  Arbor,  Ml  48104 

(313)  668-6806 

NEW  JERSEY 

Computer  Mart  of  New  Jersey 
The  Microcomputer  People™ 

501  Route  27 
Iselin,  NJ  08830 
(201)  283  0600 

NEW  YORK 

Computer  Mart  of  New  York 
First  in  the  East 
113  Madison  Avenue 
(30th  Street  Entrance) 

New  York,  NY  10016 
(212)  686  7923 


NEW  YORK  (continued) 

Byte  Shop  of  Long  Island 
The  Affordable  Computer  Store 
2721  Hempstead  Turnpike 
(2  Blocks  East  Wantagh  Parkway) 
Levitt  own,  NY  11756 
(516)  731  3116 
OKLAHOMA 
Microlithics,  Inc. 

Medical  Systems-Differentiai  Diagnosis 
2918  North  MacArthur  Boulevard 
Oklahoma  City,  OK  73127 
(405)  947-5646 
PENNSYLVANIA 
Persona!  Computer  Corporation 
First  in  Pennsylvania 
Frazer  Mall 

Lancaster  Avenue  and  Route  352 
Frazer,  PA  19355 
(213)  647  8463 

SOUTH  CAROLINA 
Byte  Shop  #2 

The  Affordable  Computer  Store 
1920  Blossom  Street 
Columbia,  SC  29205 
(803)  771-7824 

VIRGINIA 

The  Computer  Hardware  Store,  Inc. 
Alpha-Micro,  Apple  IL  S-100 
81 S  Franklin  Street 
Alexandria,  VA  22314 
(703)  584-8085 
CANADA 

TJB  Microsystems  LTD 

Your  Commodore  PET  Headquarters 

10991  — 124th  Street 

Edmonton,  Alberta,  Canada 

T5M  QH9 

(403)  455  5298 

COLORADO 

Byte  Shop 

Complete  Apple  II  Line 
3664  South  Acorns  Street 
Englewood,  CO  80110 
(303)  761  6232 


Dealers:  For  information  about  how  to  nave  your  store  listed  in  THE  MICROCOMPUTER  MART, 
please  contact:  POPULAR  ELECTRONICS,  One  Park  Ave,.  New  York,  N.Y.  10016  *  (212)  725  3568. 
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POPULAR  ELECTRONICS 


BROADCASTS  IN  ENGLISH  TO  NORTH  AMERICA 


Sept.-Ocl.1978 


by  Glenn  Hauser 


time  1 

TIME 

COT/EST 

UTC/GWIT 

STATION 

GOAL*  FREQUENCIES, kH* 1 

4.00’4j  16  a.ffl. 

0900  0915 

BBC 

A 

9510,6195 

4:00-4:15,].  m. 

0900  0915 

R. Japan4 

e 

9505 

4:00-5:00  a.m. 

0900- IQ  00 

AF  RTS- Washing  tun 

A 

11605,9755 

4:00-6:00  a.m. 

09OO-11OO 

9,  Oman 

D 

J 1890 

5:00-5:05  a.m. 

1000-1005 

UN  Radio 

A 

9565,  5955  (Tue-Sat) 

5:00  5;  30  a,m, 

1000-1030 

R. Japan 

0 

9505 

5:00-5:30  a.m. 

10004030 

V.  ol  Vietnam 

C 

12035. 10040 

S:0D  6:00  a.m, 

10QQ  4100 

KGEl,  Sao  Francisco 

A 

9575 

5:Qfl-7.Q0  a.nt. 

1000-1200 

A  F  R  TS- Wasts  i  ny  t  o  n 

A 

1 1805,  9755,  9700 

5:G0-stinrise 

1000 

R.  Australia 

B 

5995 

5:30  6  30  a.m. 

10304130 

Sri  Lenka  8r.  Dorp. 

C 

17350,  1512EL  11835  (NouhErvU 

5:3G'7:QQ  a.m. 

1030  1200 

C8C  Northern  Service 

B 

9625.  6065  (Mon  Fm  1155) 

5:55’S:55  am 

10554155 

fl.  Thailand 

C 

11905,  9655 

6:00-6:15  a.m. 

11004115 

R.  Japan. 

B 

9505 

6:00-6:25  a  m. 

1100  1125 

R.  Tirana 

C 

11985,9500 

6 -00'  6:30  a,  nil. 

1100-1130 

V.  of  Chile 

B 

15175,  15150,  16145,  15125,  151T5, 

6:00-6:56  a.m. 

11004156 

R  RSA 

B 

15110,  11765,  11755 

21535, 17780 

6:00-7.35  a. m. 

1100  1235 

TWR-Bonaire 

A 

11815  [Sat,  Sun-422111 

6:00-7 :50a, m. 

1100  1250 

R,  Pyongyang 

C 

11535,9977 

6.00  8:00  am. 

11004300 

R  Australia 

A 

9580 

6:00  8:30  am. 

11004330 

B&0 

A-B 

15215,  1 1775,  6195.  9510 

6:00-9 .00  am. 

1100  1400 

VGA 

A 

9730,9565  (to  1430).  5955 

7:00-713  d,mr 

1200  1213 

CBC  Northern  Service 

B 

9625,6065  (Sun  1205  1300) 

WoivFjfT 

1  00-7  15  a.m. 

1200  1215 

R  Japan 

B 

7-00  7:30  s.m, 

1200  1230 

Israel  Radio 

C 

21495.  17685.  15530,  15405 

7-QQ  i  10  «*  p. 

1200  1230 

fl.  Tashkeni 

C 

15460,  15115,  1 1925,  17730 

7:00  7;30  s.m. 

12004230 

HCJB.  Ecuador 

A 

11800.  9715  Woo  &  fhutwly) 

7:00  7:4&  liffi. 

12004245 

V.  nf  Germany 

B 

17765,  15410 

7  00  7:45  a  m. 

1200-1245 

R.  Berlin  International 

C 

21540,  15320,  15125 

7:00-7  55  a.m. 

1200  1255 

R.  Peking 

C 

11605 

7  ;OO-0:Q0  a.m. 

1200  1400 

A  FATS- Washington 

A 

15430.  I5330.  11805,9700 

7:00- 11:30  am 

12004630 

HCJB,  Ecuador 

A 

15115,  11745 

7  16-7:30  a, in. 

12154230 

V.  ol  Greece 

9 

17830,  15345,  1 1730 

7  30  7  50  a.m. 

12204250 

R  Ulan  Bator,  Mnmjolia 

0 

12070,  6383  (not  Sun) 

7:30-7 :5S  a.m. 

1230-1255 

Austrian  fl 

0 

15110  (hem lent  changes) 

7 : 30 -8  OD  a.m. 

1230  1300 

H.  Bangladesh 

0 

21683,  15520  fooibVl'yl 

7  30-8 :00  s.m. 

1230  1300 

V  ol  Chile 

B 

15125.  15110.  11765.  U755 

J  30  8  00  a  in. 

1230  1300 

R ,  Sweden 

C 

21690 

7  30-8.20  a.m 

1230  1320 

TWR  Buiutr* 

A 

15255 

tSdt) 

7  30-9:20  a.m. 

12304  420 

tSu.nl 

8  00-845  a.m 

1300  1315 

R,  Japan 

9 

9505 

8:00-8:30  a.m 

1300  I330 

R,  Finland 

C 

15105 

6:00-9 :50  a,m. 

1300  1450 

R,  RSA 

B 

21535, 17780, 15220,  3 1900 

8  13-11:130.  m. 

13134613 

CBC  Northern  Service 

B 

11720,3623 

(MomEdt 

6:00-11:00  a, m. 

1300-1600 

(Sun) 

8:10-12  05  p.m 

13104705 

| 

+F 

,H 

(Sat) 

845-8:45  a.m. 

1315-1345 

Swiss  R.  International 

C 

21520.  17830.  WM0  SSB,  15350, 

8-30-9'3O  a.m. 

1330-1430 

fl,  F  Milan  cl 

c 

15305,  15M0 

15200,  15105 

8:30-10:00  a.m. 

1330-15DQ 

AO  Indie  R 

c 

!  1810 

8:30  1 1 :00  a.m. 

13304800 

BSC 

BC 

21710,  17705.  1540O  15070 

9  00  9:30  a  m. 

1400  1430 

R  Japan 

B 

9505 

9  00-9  :30  a  m 

14004430 

fl.  Sweden 

B 

I7790 

9:00-9:30  a.m, 

14004430 

fl  Norway 

B 

1  7040  iSnpi  only} 

9:00-9:30  a,m. 

14004430 

V  Rev.  Party,  N.  Korea 

□ 

4557,4120 

9:00-9:30  a.m. 

1400  1430 

R.  Afghanistan 

C 

4775 

9:00-9 :30  a.m. 

1400-1430 

R.  Tashkent 

C 

154 GO.  15115,  1 1925,  11730 

9:00  9:30  a.m. 

1400  1430 

R.  Ghana 

C 

17870  (hui  5  tell  hi  active} 

9:00-9 :45  s.m. 

14004445 

fl,  Berlin  Ini  a  mat  mna  1 

0 

21540,  15)25 

3  00-10:00 am 

1400  1500 

V,  at  Indonesia 

C 

1 1709 

9:30-10:00  a.m. 

1430-1500 

ft,  Finland 

B 

15200 

9  30-10:00  a,m. 

1430  1500 

V  Gf  Chite 

C 

17755,  11755 

9:30  a.iTL-5  00  p  m. 

1430  2200 

UN  Radio 

A 

21670  15410  (also  Fieneli,  when 

.9.4540:30  a.m. 

14454  530 

R,  Ghana 

C 

m  session 

21540.  17870  jh^  heen  inactive) 

10:0040:15  a.m. 

T500  1515 

R  Japan 

C 

9505 

10J0Q- 10:50  a.m. 

1500  1550 

R.  RSA 

8 

21535,  11800  (Sal.  Sun  only) 

10:00  1 1:00  a.m. 

15004  600 

V.  of  Rev.  Ethiopia 

D 

9615  {frequent  change',) 

10:00  11  QO^m 

15OO4  600 

BBC 

a 

1/840  11775  (Sat,  Sun) 

10:00  a.m,- 12:30  p.fn, 

75004730 

R,  Australia 

c 

11775 

104540:30  am. 

1515-1530 

V-  of  Greece 

G 

17830.  15345.  11730 

lutlntosh 

"A  Technological 
Masterpiece...'' 


McIntosh  C  32 


“More  Than  a  Preamplifier" 

McIntosh  has  received  peerless  ac¬ 
claim  from  prominent  product 
testing  laboratories  and  outstand¬ 
ing  international  recognition!  You 
can  learn  why  the  "more  than  a 
preamplifier"  C  32  has  been 
selected  for  these  unique  honors. 

Send  us  your  name  and  address 
and  we’ll  send  you  the  complete 
product  reviews  and  data  on  all 
McIntosh  products,  copies  of  the 
international  awards,  and  a  North 
American  FM  directory.  You  will 
understand  why  McIntosh  product 
research  and  development  always 
has  the  appearance  and  tech¬ 
nological  look  to  the  future. 

Keep  up  to  date. 
Send  now  -  -  - 


McIntosh  Laboratory  Inc. 

Box  %  East  Side  Station 
Binghamton,  NY  13904 

Name _ _ _ _ _ _ 

Address _ _  ..  - 

City _ State _ _ _ .Zip _ 

If  yon  are  in  a  hurry  tor  your  catalog  please 
send  the  coupon  to  McIntosh  For  non  rush 
service  send  the  Reader  Service  Card  to  the 
magazine 
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YOU'RE  READING 
POPULAR  ELECTRONICS. 


That  already  says  a  lot  about  you.  That 
you're  fascinated  by  the  diversity  of  elec¬ 
tronics.  Everything  from  microcomputers 
to  audio,  from  construction  projects  to 
ham  radio.  Who  knows  what  area  of 
electronics  will  catch  your  interest  next? 

Thats  why  you  read  P.  E.  To  keep  in 
touch  with  all  that's  new  and  best  in  the 
many  worlds  of  consumer  electronics. 

Popular  Electronics 


DON’T  BUY 

IMITATIONS! 

YOU  DESERVE 

THE  BEST  CB  ANTENNA 


SEND  FOR  FREE[PALl 
FULL-LINE 

CATALOG  AND  DECAL 


DEALER  &  DISTRIBUTOR 
INQUIRIES  INVITED 

PAL|‘Firestik’ 

I  Antenna  Corp. 

2614  EAST  ADAMS  •  PHOENIX.  ARIZONA  85034 

(602)  273-7151 

Our  16th  Year  Serving  the  CB  Market 

*To  original  purchaser  with  receipt  after  1  yr. 


10:30-11:00  a.m. 

1530-1600 

10:30-11:30  a.m. 

1530-1630 

10:45-1  1:00  a.m. 

1545-1600 

11:00-1 1:15  a.m. 

1600-1615 

11:00-1 1:15  a.m. 

1600-1615 

11:00-11:30  a.m. 

1600-1630 

11:00-1 1:30  a.m. 

1600-1630 

11:00-11:30  a.m. 

1600-1630 

11:00-11:50  a.m. 

1600-1650 

11:00-12:00  a.m. 

1600-1700 

1 1 :00  a,m.-12:09  p.m. 

1600-1709 

11:05-11:55  a.m. 

1605-1655 

-11:30  a.m. 

•1630 

11:30  a.m.-1:00  p.m. 

1630-1800 

11:45-12:00  a.m. 

1645-1700 

12:00-12:15  p.m. 

1700-1715 

12:00-1 :00  p.m. 

1700-1800 

12:00-3:00  p.m. 

1700-2000 

12:05-2:00  p.m. 

1705-1900 

12:45-3:00  p.m. 

1745-2000 

1:00-1 :15  p.m. 

1800-1815 

1:00-1:30  p.m. 

1800-1830 

1:00-1 :30  p.m. 

1800-1830 

1 :00-1 :30  p.m. 

1800-1830 

1:00-1:30  p.m. 

1800-1830 

1:00-2:30  p.m. 

1800-1930 

1:00-5:00  p.m. 

1800-2200 

1 :00-6:00  p.m. 

1800-2300 

1:15-1:45  p.m. 

1815-1845 

1:15-2:00  p.m. 

1815-1900 

1 : 30- 1  ;35  p.m. 

1830-1835 

1 :30-2:00  p.m. 

1830-1900 

1:45-2:45  p.m. 

1845-1945 

1 :45-3:00  p.m. 

1845  2000 

2:00-2:10  p.m. 

1900  1910 

2:00-2:15  p.m. 

1900-1915 

2:00-2:30  p.m. 

19001930 

2:00-2:30  p.m. 

1900-1930 

2:00-2:30  p.m. 

1900-1930 

2:00-3:00  p.m. 

1900-2000 

2:00-3:30  p.m. 

1900-2030 

3:00-3:15  p.m. 

2000-2015 

3:00-3:30  p.m. 

2000-2030 

3:00-3:30  p.m. 

2000-2030 

3:00-4:00  p.m. 

2000-2100 

3:00-4:05  p.m. 

2000-2105 

(Sat) 

3:00-6:00  p.m. 

2000-2300 

(Sun) 

3:00-4:15  p.m. 

2000-2115 

3:10-4:50  p.m. 

2010-2150 

3:30*4:25  p.m. 

2030-2125 

3:30-4:30  p.m. 

2030-2130 

3:50-4:40  p.m. 

2050  2140 

4:00-4:15  p.m. 

2100-2115 

4:00-4:50  p.m. 

2100-2150 

4:15-5:00  p.m. 

2115-2245 

4:30-4:45  p.m. 

2130-2145 

4:30-5:00  p.m. 

2130-2200 

4:30-5:00  p.m. 

2130-2200 

4:30-5:00  p.m. 

2130-2200 

4:30-6:00  p.m. 

2130-2300 

4:40-5:40  p.m. 

2 140-2240 

5:00-5:15  p.m. 

2200-2215 

5:00-5:15  p.m. 

2200-2215 

5:00-5:30  p.m. 

2200-2230 

5:00-5:30  p.m. 

2200-2230 

5:00-5:30  p.m. 

2200-2230 

(Mon-Fri) 

5:15-7:00  p.m. 

2215  2400 

(Sat) 

5:00-5:45  p.m. 

2200-2245 

5:00-7:00  p.m. 

2200-2400 

5:00-7:00  p.m. 

2200-2400 

5:30-6:00  p.m. 

2230-2300 

5:30-6:20  p.m. 

2230-2320 

5:45-6:00  p.m. 

2245-2300 

5*45-6:00  p.m. 

2245-2300 

6:00  6:30  p.m. 

2300-2330 

Swiss  R.  International  B 

V.  of  Vietnam  C 

R.  Canada  International  A 

R. Japan  C 

R.  Pakistan  C 

R.  Korea  C 

R.  Norway  B 

V.  of  Chile  C 

R.  RSA  C 

VOA  A 

BBC  B 

R.  France  International  B 

R.  Singapore  C 

HCJB,  Ecuador  B 

R.  Canada  International  A 

R.  Japan  C 

VOA  A 

R.  Kuwait  C 

CBC  Northern  Service  C 

BBC  C 

R.  Japan  8 

CBC  Northern  Service  C 

R.  Canada  International  B 

R.  Norway  C 

R.  Korea  C 

V.  of  Nigeria  C 

VOA  A 

AFRTSWashington  A 

Swiss  R.  International  B 

V,  of  Revolution,  Guinea  B 

UN  Radio  A 

R.  Teheran  0 

Sri  Lanka  Br.  Corp.  C 

R.  Ivory  Coast  C 

R.  Tahiti  C 

R.  Japan  C 

R.  Canada  International  A 

B 

V.  of  Chile  C 

R.  Afghanistan  C 

B.S.K.  Saudi  Arabia  C 

HCJB,  Ecuador  B 

R.  Japan  B 

R.  Canada  International  A 

Israel  R.  C 

R.  Ghana  C 

CBC  Northern  Service  B 


B8C  A 

R.  Habana  Cuba  A 

R.  Nederland  B 

V.  of  Vietnam  C 

R.  Habana  Cuba  C 

R.  Japan  B 

R.  RSA  B 

BBC  A 

R.  TV  Congolaise  B 

R.  Canada  International  A 

R.  Sofia  B 

R.  Baghdad  C 

V.  of  Turkey  C 

V.  Of  Free  China  C 

R.  Yugoslavia  C 

R.  Japan  B 

R.  Nacionat,  Venezuela  B 

R.  Nufway  C 

CBC  Northern  Service  B 


BBC  A 

CBC  Southern  Service  A 

VOA  A 

Israel  R.  A 

fl- RSA  B 

BBC  A 

UN  Radio  A 

BBC'  A 


21570  „ 

12035.  10040 
17820, 

9505-.' ’f •  V;':  ';ta '■  Vk 

15520,  11672 
9720,9640,7150 
17795,  15175  (Sun  only) 
11755,11720 
21535, 17780,  11900 

21485.17870,  15250 

21710,  17840,  11775  (Sat,  Sun-1745) 
21620,21580,  178  60,17850, 
17800,17720,15315,  15300,15155 
(from  October,  1705-1755) 

11940  (fade-in  time  varies) 
21480,17755,  15310 
17820, 15325 
9505 

21670,21485,  17870, 17785, 15250 
12085 

11720, 9625  (Sun  only) 

15400, 15070 
15105 

11720,9825  (Mon-Fri  only) 

17750,  15260 
15175  (Sun  only) 

9720 

15120,11770 

21670.21485.17870, 

17710,15410 

17765,15430,  15330,11790 
21585 

15310  (varies)  (Sun  only) 

21670,  19505-SSB,  15410  (Mon-Fri) 
9022,  (1930-2000  from  Oct.) 
17850,15120,  151  15,  11870 
11920 

15170,  11825  (exc  Sun) 

15105 

17820.  15325,  11855 
17750,  15260 

17790, 17715,  17640,  15115 

11820 

11855 

21480,  17755,15300 
15105 

17820,  15325,  11855 
11655,9815 

11850,  (has  been  inactive) 

1  1720,9625 


17840, 15260,6175 
17855 

21640, 17810.  11740,  11730 
15012,  12035,  10040 
17750,9770 
15105 

17780, 15155,  11900 

15420,  15260,  15070,9510,6175 

15190 

17820,  15325,15150,  11945,  9745 

15135, 11750 

9745 

9665,9515,7270,  7170 
17890, 15345 
9620 
15105 

15400  (irregular) 

11850, 9550  (Sun  only) 
11720,9625 


15420,  15260, 15070, 11910,  9590. 

6195.6175 

5960  (2300-0100  from  Oct.  30) 
(Mon-Fri  only) 

21610,  17895,  17820,15250 
15485, 11655,  9815,9435 
15155,  11900, 11800,  9685 
15420,  15260,  15070,  mi0,9590, 

7325.6195.6175 
15240.  1  1955  (Mon-Fri) 

15420,  15260, 15070, 1 1910,  9590, 
9580,7325,  6195,  6175,5975 
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6:00-6:30  p.m. 

2300-2330 

6:00  6:30  p.m. 

2300-2330 

6:00-6:30  p.m. 

2300-2330 

6:00-6:30  p.m. 

2300-2330 

6:00-6:50  p.m. 

2300-2350 

6:00-7:00  p.m. 

2300-2400 

6:00-7:00  p.m. 

2300-2400 

6:00-7:50  p.m. 

2300-2450 

6:00-8:00  p.m. 

2300-0100 

6:30-7:30  p.m. 

2330-2430 

6:45-7:45  p.m. 

2345-2445 

7:00-7:15  p.m. 

0000-0015 

7:00-7:25  p.m. 

0000-0025 

7:00-7:30  p.m. 

0000-0030 

7:00-7:30  p.m. 

0000-0030 

7:00-7:30  p.m. 

0000-0030 

7:00-7:55  p.m. 

0000-0055 

7:00-8:00  p.m. 

0000-0100 

7:00*8:00  p.m. 

0000-0100 

7:00-9:00  p.m. 

0000-0200 

7:00-9:00  p.m. 

0000-0200 

7:00-9:00  p.m. 

0000-0200 

7:00-9:00  p.m. 

0000-0200 

7:15*7:30  p.m. 

0015-0030 

7:15-8:00  p.m. 

0015-0100 

7:30  7:50  p.m. 

0030-0050 

7:30-8:00  p.m. 

0030-0100 

7:30-8:00  p.m. 

0030-0100 

7:30-8:00  p.m. 

0030-0100 

7:30-10:30  p.m. 

00300330 

7:30-12:00  p.m. 

0030-0500 

7:35-8:35  p.m. 

0035*0135 

8:00-8:15  p.m 

0100  0115 

8:00  8:15  p.m. 

0100-0115 

8:00-8:20  p.m. 

0100-0120 

8:00-8:30  p.m. 

0100-0130 

8:00-8:45  p.m. 

01000145 

8:00*8:55  p.m. 

0100-0155 

8:00-8:55  p.m. 

0100-0155 

8:00-9:00  p.m. 

01000200 

8:00-10:00  p.m. 

0100  0300 

8:00-10:36  p.m. 

0100-0330 

8:00-12:00  p.m. 

0100-0500 

8:00-12:00  p.m. 

0100  0500 

8:00  12:00  p.m. 

0100-0500 

8:30-8:50  p.m. 

0130-0150 

8:30-8:55  p.m. 

0130-0155 

8:30-8:55  p.m. 

0130-0155 

8:30-9:00  p.m, 

0130-0200 

8:30-9:25  p.m. 

01300225 

8:30-9:30  p.m. 

0130-0230 

8:45-9:15  p.m. 

0145-0215 

9:00*9:15  p.m. 

0200  0215 

9:00-9:30  p.m. 

0200-0230 

9:00*9:30  p.m. 

0200-0230 

9:00  9:30  p.m. 

0200  0230 

9:00-9  :30  p.m. 

0200-0230 

9:00-9:55  p.m. 

0200-0255 

9:00-10:30  p.m. 

0200-0330 

9:15-9:30  p.m. 

0215-0230 

9:30-9:45  p.m. 

0230*0245 

9:30-9:55  p.m. 

0230-0255 

9:30-10.*00  p.m. 

0230-0300 

9:30-10:00  p.m. 

0230-0300 

9:30-10:00  p.m. 

0230-0300 

9:30-10:15  p.m. 

0230-0315 

9:30-10:25  p.m. 

0230  0325 

9:30  p.m,- 12: 10a.m. 

0230-0510 

10:00-10:15  p.m. 

0300-0315 

10:00-10:15  p.m. 

0300-0315 

10:00-10:30  p.m. 

0300-0330 

10:00-10:30  p.m. 

0300-0330 

10:00-10:30  p.m. 

0300-0330 

R. Japan  B 

R.  Sweden  B 

R.  Finland  B 

R.  Vilnius  B 

Rdif.  Argentina  C 

R.  Clarin,  Oom.  Rep.  B 

AFRTS-Washington  A 

R.  Pyongyang  C 

R.  Moscow  B 

BBC  A 

R. Japan  B 

R.  Japan  B 

R.  Tirana  B 

R.  Norway  C 

R.  Canada  International  A 

V.  of  Chile  B 

R.  Peking  B 

R.  Sofia  B 

AFRTS-Washington  A 

CBC  Northern  Service  B 

VOA  A 

Spanish  Foreign  R.  B 

R.  Luxembourg  C 

V.  of  Greece  B 

BRT,  Belgium  C 

SOD  RE,  Uruguay  C 

R.  Sweden  B 

R.  Prague  C 

R.  Kiev  B 

BBC  A 

HCJB,  Ecuador  B 

TWR-Bonaire  B 

R.  Japan  B 

R.  Vatican  B 

RAI,  Italy  B 

R.  Canada  International  A 

R.  Berlin  International  C 

R.  Prague  B 

R.  Peking  8 

V.  of  Free  China  C 

R,  Moscow  B 

R.  Habana  Cuba  A 

R.  Australia  B 

WYFR,  Family  Radio  A 

AFRTS-Washington  A 

V.  of  Germany  A 

Austrian  Radio  C 

R.  Tirana  B 

V.  of  Chile  B 

R.  Bucharest  C 

R. Japan  B 

Swiss  R.  International  B 

R. Japan  B 

R.  Canada  International  A 

R.  Norway  B 

R.  Budapest  B 

R.  Warsaw  C 

R.  Peking  B 

R.  Cairo  B 

V.  of  Greece  B 

R.  Pakistan  C 

R.  Tirana  B 

R.  Lebanon  B 

R.  Korea  C 

R.  Sweden  B 

R.  Berlin  International  C 

R.  Nederland  A 

CBC  Northern  Service  B 

R. Japan  B 

Austrian  Radio  C 

R.  Canada  International  A 

V.  of  Chile  B 

R.  Portugal  B 


15105 

15205,9690 
15265,  11800 

15405, 15180, 12060, 11790,11780, 
9600 

11710  (Moo-Fri) 

1 1 700  (Sat-2430  Sun;  not  Sun) 
(irregular) 

15430,  15330,6030 
11535,  9977 

15425, 15245,  15100, 12050,  12030, 
11960, 11750,  11735, 9685,9665, 
9600,9530 

15070,  11910, 9590,9580, 7325, 

6175,6120,  5975 

17825, 15270 

15105 

9750. 7065 

9605,  6080  (Mon  only) 

5960 

17800,15175, 15140 

17680.15520.15060 
15330 

17765,  15330,  6030 
9625,6195  (Sun  -0100) 
15205.11740,9640,6130 
11880,9630  (exc.  Mon) 

6090 

11730,9760 

6080 

11885, 9515  (time  varies) 

9590 

9630,  6055 

15405,  15180.  11780.9600 

9580,9510,9410.7325,6175. 

6120,5975 

11915,9560 

11925 

15105 

11845,9605,6015 
11810, 9575 
9755,9535 
9730 

11990,9630,9540,7345,  5930 

17680. 15520. 15060 
17890, 15425 

15425,15245,  15100.12050.  12030, 
11750. 11735,9700,9685.9665. 
9600,  7290,  7250 
11930 

17795,15320 

5985 

17765, 15330, 11790,  6030 

1 1865,  9605,  9565, 9545.  6100,  6085. 

6075, 6040 

9770,6155 

7300,  6200 

11890,11765 

11940.11840,11705.  9690.9570. 
6155,5990 

17825,17755,17725,  15195 
15305, 11780-SSB,  11715, 9725 
6135 
15105 

11845,9755 

11860,9550,6180  (Mon  only) 

15225, 11910, 9833,  9585.  6000 
6080  (not  Mon) 

15120,  11815.9525,  7270,7145. 

6135,  6095 

17680.  15060,  12055 

9475, 6230 

11730,  9760,9655 

21590, 17830 

7300,  6200 

11965  {frequent  changes) 

11850 
11705, 9695 
9730 

9590,6165 
9625,  6195  (Mon) 

15105 

9770,  6155  (Sun  only) 
11845,9755,9535.5960 
11890.  11765 
11935,  6025  (Mon  0320) 


r  SAVE! 

MONEY  •  TIME  •  FREIGHT 

L,  QUALITY  STEREO  EQUIPMENT 
AT  LOWEST  PRICES. 

kr  YOUR  REQUEST  FOR  QUOTA- 
? '  TION  RETURNED  SAME  DAY. 

W.  FACTORY  SEALED  CARTONS— 
GUARANTEED  AND  INSURED. 

SAVE  ON  NAME  BRANDS  LIKE: 

*  PIONEER  SANSUI 

KENWOOD  DYNACO 

SHURE  SONY 

MARANTZ  KOSS 

AND  MORE  THAN  50  OTHERS 
BUY  THE  MODERN  WAY 
BY  MAIL -FROM 

iQ 

illmoi/  audio 


12  East  Delaware 
Chicago,  Illinois  60611 
312-664-0020 

CIRCLE  NO  25  ON  FREE  INFORMATION  CARO 


Put  Professional  Knowledge  and  a 

COLLEGE  DEGREE 


in  your  Electronics  Career  through 


by  correspondence,  while  continuing  your 
present  job.  No  commuting  to  class.  Study 
at  your  own  pace.  Learn  from  complete  and 
explicit  lesson  materials,  with  additional 
assistance  from  our  home-study  instructors. 
Advance  as  fast  as  you  wish,  but  take  all  the 
time  you  need  to  master  each  topic.  Profit 
from,  and  enjoy,  the  advantages  of  directed 
but  self-paced  home  study. 

The  Grantham  electronics  degree  pro¬ 
gram  begins  with  basics,  leads  first  to  the 
A.S.E.T.  degree,  and  then  to  the  B.S.E.E. 
degree.  Our  free  bulletin  gives  complete 
details  of  the  program  itself,  the  degrees 
awarded,  the  requirements  for  each  degree, 
and  how  to  enroll.  Write  for  Bulletin  E78  . 


Grantham  College  of  Engineering 
2000  Stoner  Avenue 
P.  O.  Box  25992 
Los  Angeles,  CA  90025 

Worldwide  Career  Training  thru  Home  Study 

CIRCLE  NO  23  ON  FREE  INFORMATION  CARO 


OCTOBER  1978 


'TKittd- 


£<n  £%fe&Ume*tten4 
a*td  *i¥oM4fl4£& 


1979  ELECTRONIC 
EXPERIMENTERS  HANDBOOK 


Published  each  year  by  the  editors  of  Popular 
Electronics,  here's  the  one  publication  that  helps 
you  get  it  together ,  .  .  with  a  score  of  boifd-it- 
yourself  projects. 


The  all-new  1979  edition  goes 
on  safe  national fy  November ,  1978 . 

ft  wifi  again  be  packed  with  features  and  articles 
and  complete  labdested  instructions  that  are  sure 
to  guarantee  successful  days  and  months  of  mind 
absorbing  projects  for  fun  and  practicality. 


RESERVE 
YOUR  COPY  NOW 
AT  THE 

PRE-PUBLICATION 
PRICE  OF 
ONLY  $1.95 


This  offer  rs  being  made  to  readers  of  Popular 
Electronics  only.  Newsstand  price  is  $2,50;  mail 
order  $3,  Save  money  and  enjoy  the  convenience 
of  having  the  1979  ELECTRONIC  EXPERIMENTER'S 
HANDBOOK  malted  to  you  from  Mrst-oH -the- press 
copies  when  published.  Complete  the  Reservation 
Form  and  return,  it  promptly  with  your  remittance. 

•  PRE-PUBLICATION  Mt 
RESERVATION  FORM  W 

Electronic  Experimenter's  Handbook,  Dept.  01052 
p.G.  Box  278,  Pratt  Station 
Brooklyn,  New  York  11205 

Enclosed  is  $1.95“  (outside  U,S,A,  $2,50)  for  the 
1979  ELECTRONIC  EXPERIMENTER'S  HANDBOOK 
to  be  mailed  to  me  in  November,  1979  when 
published. 

Print  Name - - - - - _ - - 

Address — - — — _ _ _ _ _ 

City _ 

State_ _ —  - 


zip 


•Residents  of  CAh  CO,  DC,  FL  IL,  ML  MO,  NY 
STATE,  and  VT  add  applicable  sales  tax. 


9fl 


10:00-10^30  p,m. 

0300  0330 

R.  Budapest 

B 

15225.  11910,9833,9585, 

6080, 6000 

10:00  10  30  p,m. 

03000330 

R.  Warsaw 

C 

15120.1  ISIS,  9625, 7270, 7145, 

6135,  6095 

T0:0Q-T0  30  pm 

0300-0330 

R.  Kiev 

0 

16425.  12060,  12050,  12030, 
11780,9775 

10:00  IO:5Gp,in. 

0300-0355 

ft,  Prague 

G 

1 1990,  9630,  9540,  7345,  5930 

10:00  TD:55  p.m. 

0300 '035  5 

R,  Peking 

B 

17735. 15305,  15060, 12055 

10:00-11:00  p.m. 

0300-0400 

RAE,  Argentina 

C 

9630  (T lie-Sat] 

10:00-11:00  p,m. 

0300-0400 

R.  Baghdad 

C 

11925 

10:00-1  I  CO  p  m. 

0300-0400 

Ft.  Moscow 

B 

9700, 9685,  3665,9600,9530, 

7290, 7250 

10:00-11  26  p.m. 

0  300- 04  2  G 

R.  RSA 

B 

3565,  7270, 5960,  4390,  3995 

10:00  p.m  - 12:07  a,rn. 

0300-0507 

CGC,  Northern  Service 

8 

9625,  6195  fSun  -05101  frm  Mon) 

10:15-10  45  p,m. 

□3150345 

LJ6C,  Uganda 

B 

16325  [time  varies) 

10:25  10  30  p  m. 

0325  0330 

V,  ol  Armenia 

B 

15405,  15190,  15100,  11870  (Sun, 

Wish  Thu,  Sat) 

10:30  10:55  p,in. 

0330  0355 

R.  Tirana 

B 

7300,  6200 

10:30  10:55  p,m. 

0330  0355 

Austrian  Radio 

C 

9770,6155 

10:3011:15  p  m. 

0330  0415 

ft,  Bar  tin  Inter  national 

B 

11970,  11890,11840 

10  30-11:30  p.m. 

0330  0430 

R,  Moscow 

B 

16180, 15100,12050. 12030, 12000. 
11720,9710 

10:301 1-45  p.m. 

0330  0445 

BBC 

A 

9410,  6175, 5975 

10:30.11:50  p.m. 

0330-0450 

R,  Ha L aria  Cuba 

A 

11930, 11725 

10:30  pm.- 1  i) 3  a. m 

03300600 

ft  Hah ana  Cuba 

A 

11760 

11:00-11:15  p.m, 

0400-0415 

R. Japan 

B 

15105 

1 1  00  11:15  p.m. 

0400-0415 

R.  Budapest 

B 

15225,  11910,  0633,9585,  6000 
BOBOfWed&Sat) 

T 1  00  11:30  n.m. 

0400  0430 

ft,  Bucharest 

C 

11940 J 1840.  11705,9690,9570, 

6155,  5990 

1 1;00 ■  1 1 :3Q  P-i3i 

0400-0430 

R  Canada  fntei  national 

A 

1 1845, 3535,  5960 

11.00-11:30  p  in. 

0400-0430 

R.  Norway 

8 

9645,  6180  (Mon  only) 

11:0001  55  p, in. 

0400-0455 

R.  Peking 

3 

17735,15305,15060,  12055 

11:00  p.  111.-2:00  a.m, 

0400-0700 

H  Kuwait 

C 

15345 

1 1  30  11:55  p.m, 

04300455 

R.  Austria 

£ 

6015 

1 1 .30  12:00  p.iii. 

114  30-0  50  □ 

Swiss  R  Intel  national 

B 

11715,9725 

1 1  30  12:00  n.m. 

0430-0500 

ft,  Sofia 

e 

11750 

1 1 :30  g.m.-l  30  a.m. 

0430  OG  30 

ft.  Moscow 

B 

15100,  12030,  12000,  11720, 
9730,0710.9010 

11:45  p  m.- 2  30  a, in. 

0445-0730 

BBC 

A 

9510,6175,  5075 

12:0042:15  a.m. 

0500  0515 

Israel  FT 

B 

11960,  11655,  9833 

12:00- 12:1 5  a.m. 

0500  0515 

R. Japan 

B 

15155 

12:00  12  30  a  m, 

0500  0530 

R.  Puitngal 

B 

11935,0025  (Mon  -0520t 

12:00  L00  a.m. 

0500  (1S0O 

AFRTS,  Wash  imp  on 

A 

15330, 9755,  6030 

12  Q0  1  00  a, in. 

0500-0000 

R  Atisnaha 

C 

17725,  15240,  T514Q 

12.00  2:00  a.m. 

0500-0700 

HCJB,  Ecuador 

8 

6095 

12  154;  IS  m 

05 15-OS  15 

Spanish  Foreign  A 

B 

1 3880, 3630  (exc.  Mon j 

12  30  17:50  a.m. 

0530  0550 

V.  of  Germany 

A 

9545.6185,6136.6100,  5960 

1?  30  1:00  a.m, 

0530-0600 

V.  ol  Chile 

B 

11765 

12  30- 1:25  a,ifi. 

0530-0025 

R  Nederland 

A 

9715,6165 

12  454:00  a.m, 

0545-0600 

UN  Radio 

A 

9620,  60S  5  (Tu  e-Sat) 

12:55-3  35  a.m. 

0555-0835 

V.  ol  Nigeria 

B 

15120, 11770,  7255 

1  004  t5a.m. 

0600  0615 

H .  Japan 

8 

16105 

1 :00  1  30  a.m. 

0600  0630 

R.  Noiwey 

B 

9645  (Mon  nnlyli 

100-2:00  a.m, 

0600  0700 

RAE,  Aigcntimi 

C 

11755,  9690,  6120  (Tuu-Sat  only) 

1:00  2:00  a.m. 

0600  0700 

R.  RSA 

C 

17780, 15220 

1:00-2-30  a.m. 

OGOO-O730 

0,  AcisIraOa 

B 

17795,  17725 

l:OQ-4;Olt  am. 

0600-0900 

AFRTS-Wasbhiflion 

A 

15330.  11805,9755,0030 

1:00-9:30  am 

0600  1130 

HU  JR,  Ecuddru 

c 

11900,6130 

1:154:30  a.m. 

0615-0630 

ft,  Canada  Internal  imayl 

B 

11960,  9655,6150,6140  (Mon-Fri) 

1  30  2:00  a.m. 

0630  0700 

R  Kcnea 

C 

9640 

1 .30-2  30  a.m 

0630-0730 

R.  Mu&cow 

B 

15100,  12030,  1200B,  11750,  11720, 
0730,  9710,9610 

1 ; 30  3:00  a.m. 

0630-0800 

ft.  Habana  Cuba 

A 

0528 

1:45  2:00  a.m. 

0646  0700 

R  Canada  Intei  national 

B 

11960,  9655,6150,  6  HD  {Mun-Pri) 

2  00  2  15  a.m, 

0700-0715 

G  Japan 

B 

9505 

2:00-3:30  a.m. 

0700  0830 

MCJ6,  Ecuador 

C 

11835,9665 

2:00-4:55  a.m. 

0700  0955 

V.  of  Philippines 

C 

9580  (varies) 

2:00  5  30  a.m. 

0700  1030 

HGJB,  Ecuador 

C 

9745 

2:07-2:15  a. in. 

O7O7  07I& 

UN  Radio 

A 

6135,  6055  (Tu e-Sat) 

2  30  2  45  a, m, 

0730  0745 

UN  Radio 

A 

6135,6085  (Tue-Sat) 

7:30-3: 25  a,m. 

0730-0825 

R.  Nedeiland 

B 

0770, 9715 

2:30-4:00  a.m. 

0730-0900 

BBC 

A 

9510 

2  30-5:00  a.m. 

0730  1000 

R  Australia 

C 

17725,  11835 

3:00-3:15  a,m. 

0000  0815 

ft,  Japan 

B 

9505 

3:30-4:25  a.m, 

OS  30  0926 

H  Nederland 

B 

0715 

Explonaicny  Notes. 

1.  Times  m  lust  column  arc  COT  or 

£ST.  Fur  AUT  add  2  hours:  EOT  nr 

AST,  add  1  hour  CST  or  MOT,  subtract  1 

lirjrip .  M9T  ni  PQT,  so  lit  I 

act  ?  hums.  PST,  subduct  3  hours.  Days  i)l  week  are  in  GMT 

2.  Quality.  A  sirring  siipial  and  very  reliable  reception.  0  regular  reception.  C-ciecasmnai  reception  under  lavoiathe 

conditions  D  rarely  audible.  These  r 

a  tings  jre  lor  locations  in  the  central 

USA,  European  and  African  stations  are  in. 

general,  mote  rebahly  received  in  eastern  North  America,  Asian  and  Pacific  stations  a>e  more  reliably  received  in 
western  North  Ameiica.  North  American  stations  are  received  well  Except  m  areas  ton  close  lo  the  transmitter  site 
3  The  inEnrnutinii  m  tins  listing  is  conecr  to  press  lime.  However,  frequencies  and  schedules  are  constantly  changing. 
Listen  lo  "DX  digest"  on  Sunday  kinisdcasls  of  A.  Canada  International  for  late  changes. 

A.  H  Railm,  V.  Vdicb 


POPULAR  ELECTRONICS 


a  COMPUTER  INTERFACES  &  PERIPHERALS 

E  For  free  catalog  including  parts  lists  and  schematics,  send  a  self-addressed  stamped  envelope. 


$ 

A 

V 

E 


APPLE  II  SERIAL  I/O 
INTERFACE  * 


Part  no.  2 

Baud  rate  Is  continuously  adjustable 
from  0  to  30,000  •  Plugs  into  any  periph¬ 
eral  connector  •  Low  current  drain.  RS- 
232  input  and  output  •  On  board  switch 
selectable  5  to  8  data  bits,  1  or  2  stop 
bits,  and  parity  or  no  parity  either  odd  or  • 
even  •  Jumper  selectable  address  • 

SOFTWARE  •  Input  and  Output  routine 
from  monitor  or  BASIC  to  teletype  or  other  serial  printer. 
•  Program  for  using  an  Apple  II  for  a  video  or  an  intelli¬ 
gent  terminal.  Also  can  output  in  correspondence  code 
to  interface  with  some  selectrics.  Board  only  —  $15.00; 
with  parts  —  $42.00;  assembled  and  tested  —  $62.00. 


MODEM 


T.V.  TYPEWRITER 


Part  no.  106 

•  Stand  alone  TVT 

•  32  char/  line,  16 
lines,  modifications 
for  64  char/line  in¬ 
cluded  •  Parallel 
ASCII  (TTL)  input  • 

Video  output  •  IK 
on  board  memory  • 

Output  for  compu¬ 
ter  controlled  cur-  _ _ 

ser  •  Auto  scroll  • 

Non-destructive  curser  •  Curser  inputs:  up,  down,  left, 
right,  home,  EOL,  EOS  •  Scroll  up,  down  •  Requires  +5 
volts  at  1.5  amps,  and  -12  volts  at  30  mA  •  All  7400,  TTL 
chips  •  Char.  gen.  2513  •  Upper  case  only  *  Board  only 
$39.00;  with  parts  $145.00 


Part  no.  109  -mst&gfb, 

•  Type  103  •  Full  or  half  ’ ^rrrn^ 

duplex  •  Works  up  to  300  ESar 

baud  •  Originate  or  Ans-  |jj|pp  ' 

wer  •  No  coils,  only  low  jajBf  ■ 

cost  components  •  TTL  ' 

input  and  output-serial  • 

Connect  8  ohm  speaker 
and  crystal  mic.  directly  to  board  •  Uses  XR  FSK 
demodulator  •  Requires  +5  volts  •  Board  $7.60; 
with  parts  $27.50 


DC  POWER  SUPPLY 


Part  no.  6085 

•  Board  supplies  a  regulated  +5  volts 
at  3  amps.,  +12,  -12,  and  -5  volts  at 
1  amp.  •  Power  required  is  8  volts  AC 
at  3  amps.,  and  24  volts  AC  C.T.  at  1 .5 
amps.  •  Board  only  $12.50;  with 
parts  excluding  transformers  $42.50 


TAPE  INTERFACE  * 

Part  no.  Ill 

•  Play  and  record  Kansas  .  j^tJ. 

City  Standard  tapes  •  HHj. 

Converts  a  low  cost  tape 

recorder  to  a  digital  re- 

corder  •  Works  up  to  1200 

baud  •  Digital  in  and  out 

are  TTL-seria!  •  Output  of 

board  connects  to  mic.  in  ■'  V 

of  recorder  •  Earphone  of  i  Jf 

recorder  connects  to  input  on  board  •  No  coils  • 

Requires  +5  volts,  low  power  drain  •  Board  $7.60; 

with  parts  $27.50 


TIDMA 


lUJi 

m 

5 

li 

pLI 

OD 

_ — 

yis 

8K  STATIC 
RAM 


Part  no.  300 

•  8K  Altair  bus  memory  • 

Uses  2102  Static  memory  chips  •  Mem¬ 
ory  protect  •  Gold  contacts  •  Wait  states  •  On 
board  regulator  •  S-100  bus  compatible  •  Vector 
input  option  •  TRI  state  buffered  •  Board  only 
$22.50;  with  parts  $160.00 


RF  MODULATOR* 


Part  no.  107  - — - 

•  Converts  video  to  AM  modu¬ 
lated  RF,  Channels  2  or  3.  So 
powerful  almost  no  tuning  is  re¬ 
quired.  On  board  regulated 
power  supply  makes  this  ex¬ 
tremely  stable.  Rated  very 
highly  in  Doctor  Dobbs’  Journal.  Recommended 
by  Apple.  •  Power  required  is  12  volts  AC  C.T.,  or 
+5  volts  DC  •  Board  $7.60;  with  parts  $13.50 


Part  no.  112 

•  Tape  Interface  Direct  Memory  Access  •  Record 
and  play  programs  without  bootstrap  loader  (no 
prom)  has  FSK  encoder/decoder  for  direct  con¬ 
nections  to  low  cost  recorder  at  1200  baud  rate, 
and  direct  connections  for  inputs  and  outputs  to  a 
digital  recorder  at  any  baud  rate.  •  S-1 00  bus  com¬ 
patible  •  Board  only  $35.00;  with  parts  $110.00 


UART  &  BAUD  RATE 
GENERATOR* 

Part  no.  101 

•  Converts  serial  to  parallel 
and  parallel  to  serial  •  Low 
cost  on  board  baud  rate 
generator  •  Baud  rates:  110, 

150,  300,  600,  1200,  and 
2400  •  Low  power  drain  +5 
volts  and  -12  volts  required 

•  TTL  compatible  •  All  characters  contain  a  start  bit,  5  to 
8  data  bits,  1  or  2  stop  bits,  and  either  odd  or  even  parity. 

•  All  connections  go  to  a  44  pin  gold  plated  edge  connec¬ 
tor  •  Board  only  $12.00;  with  parts  $35.00  with  connector 
add  $3.00 


RS  232/TTY  * 
INTERFACE 


Part  no.  600 

•  Converts  RS-232  to  20mA 
current  loop,  and  20mA  current 
loop  to  RS-232  •  Two  separate 
circuits  •  Requires  +12  and  -12 
volts  •  Board  only  $4.50,  with 
parts  $7.00 


PAkr  Mef 


RS  232/TTL* 
INTERFACE  ;3gi* 


Part  no.  232 

•  Converts  TTL  to  RS-232, 
and  converts  RS-232  to 

TTL  •  Two  separate  circuits  '  :LLrJl . 

•  Requires  -12  and  +12  volts 

•  All  connections  go  to  a  10  pin  gold  plated  edge 
connector  •  Board  only  $4.50;  with  parts  $7.00 
with  connector  add  $2.00 


ELECTRONIC  SYSTEMS 


Dept.  PE,  RO.  Box  21638,  San  Jose,  CA.  USA  95151 


Hr  r  ■  Mention  Part  number  and  description.  For  parts  kits  add  '‘A'*  to  part  number.  In  USA,  shipping  paid  for  orders  accompanied  by  check,  money  order,  or 
IU  Ul  ,  J|  H  Master  Charge,  BankAmericard,  or  VISA  number,  expiration  date  and  signature.  Shipping  charges  added  to  C.O.D.  orders.  California  residents  add  6.5% 

for  tax.  Outside  USA  add  10%  for  air  mail  postage,  no  C.O.D. 's.  Checks  and  money  orders  must  be  payable  in  US  dollars.  Parts  kits  include  sockets  forall 
JM,  ICs,  components,  and  circuit  board.  Documentation  is  included  with  all  products.  All  items  are  in  stock,  and  will  be  shipped  the  day  order  is  received  via 

I  first  class  mail.  Prices  are  in  US  dollars.  No  open  accounts.  To  eliminate  tariff  in  Canada  boxes  are  marked  "Computer  Parts."  Dealer  inquiries  invited. 

24  Hour  Order  Line:  (408)  226-4064  *  Circuits  designed  by  John  Bel* 


PLACE  ORDERS  TOLL  FREE: 


800/262-1710  inside  California 
800/421-5809  all  other  states 


MODEL  801 R  Shugart  Disc 
with  Cabinet 

Includes  Cabinet,  Disc  Drive,  Power 
Supply,  Cable,  Fan  &  Data  Cable. 
Has  AC  line  filter. 

Cabinet  size  10"H  x  10"W  x  16"D 
MODEL  DM  2700-S  $750  00 

FLOPPY  DISC  INTERFACE 

JADE  Floppy  Disc  (Tarbell  Board) 

KIT  $175.00  ea. 

S.D.  Computer  Products 

Versa  Floppy  Kit  $159.00ea. 
Assembled  &  Tested  $189.00  ea. 


KIM-1 

Assembled 
and  Tested 
$245.00 


MEMORY  PLUS 

for  KIM-1 

8K  RAM  (21L02) 

8K  EPROM 

ASSEMBLED  &  TESTED 
S245.00 


APPLE  n 

One  of  the  best  "Total  Package" 
home  and  business  computers  on 
the  market.  "Basic"  in  ROM, 
Color  Graphics,  Floating  Point 
Basic  Package,  etc. 

I6K  version  only  $1,095.00 


MEMORY  EXPANSION  KIT 
4116  C16Kxl,200NS) 

Dynamic  Ram  Chip  can  be 
used  for  expanding  Apple  II 
Memory  or  the  TRS-80  (200ns) 

8  for  $128.00 

CONTAINS  INSTRUCTIONS 


Price  Breakthrough! 


I2-H8 

irninfn»«"*Jr'  , 


MA1003 
CAR  CLOCK 


Bright  Green  Fluorescent  Display  Crys¬ 
tal  Time  Base  Assembled,  just  add 
switches  and  12  VDC 


CONNECTORS 


COVER  $1.50 

44  Pin  -  PC  &  EYE 

44  Pin-WW 

86  Pin  -  (6800)  PC 

86  Pin  -  (COSMAC  ELF)  PC 

100  Pin  -  (Altair)  PC 

100  Pin  (Imsai)  WW 


100  Pin  -  (IMSAI)  PC 


Wrap*  mutated  wire  on  OK  ’  square  ooeli 

FOUR  TIMES  FASTER 


for  quote  on  larger  quantities 


$24.50 


/<?-•£  8 


•  For  Auto.  Homo.  Office 

•  Small  in  size  {2x2Wx  W) 

•  Push  button  for  seconds  release  for  date. 

•  Clock*  mount  anywhere  with  either  3U  double 
•toed  tape  or  VELCRO,  included 

•  2  MODELS  AVAILABLE 

LCO-tOt,  portable  model  runs  on  sell -contained 
batteries  lor  better  than  a  y ear 
LCD- 102.  run*  on  12  Volt  aystem  and  ta  back¬ 
lighted 

■  LCD  101  <v  ICO  IOZ  a*|  QC 

tour  choc  |(]4.39m 


full  ASCII 

PROFESSIONAL  KEYBOARDS 

*  Full  128  Character  ASCII 

*  Tri-Mode  MOS  Encoding 

*  MOS/OTlAtl  Compatable  Output 

*  Two-key  Rollover 

*  Level  and  Pulse  Strobe  MODEL 

*  Shift  and  Alpha  Lock  756 

*  Selectable  parity  (56  keys) 

*  Positive  or  Negative  Logic. 

PRICING  INFORMATION 
Model  756  (assembled)  J  75.95 
Model  756K  (kit)  6495 

Model  702  enclosure  29.95 


NO  PRE-STRIPPING*  . 

NO  PRE -CUTTING* 

SPOOL-FED  WIRE* 

**N  ipoeM  ni  patwi  mreuflk  uw  Bor  put  i  jhrnng  « 
n*»i  is  IN  «u  gw  *  sirro*  longrtudAii  Cut  u  mads  in 
mwaton  «n*r*  it  grniet  nw  hum*  pm 

(.**<  luusiwr  Mine 


SUT  N  WRAP  •a'*  a* 
WIRE 

NO  28  GAGE  INSULATED 
WIRE,  100'  SPOOLS 


MS-15  MINISCOPE  $289 

With  Rechargeable  Batteries  &  Charger  Unit 


SmuurHr 

8> 

fluunumrSl 


ZIP  DIP®  II  Socket 

Tlik  new  type  of  zero  insertion  pre^vtire  dual  in-line 
piitfLigr  socket  (ZIP  DIP  II)  is  perfectly  suited 
for  both  hand  test  and  bum-in  requirements. 

The  ZIP  DIP  11  socket  has  been  designed  for 
the  utmost  simplicity  in  Us  mechanical  action. 
Coupled  with  a  thoughtful  extent  of  ramps  and 
bevels  to  guide  the  device  leads  into  the  contacts 
results  tn  a  socket,  imo  which,  the  device  can 
literally  be  dropped  With  the  Hip  ol  a  locking  lever 
the  socket  is  ready  to  operate  with  exceptionally 
good  electrical  contact.  Flip  the  lever  again  and  the 
Q  device  may  be  extracted  with  zero  pressure  being 
W  exerted  on  the  Usds  by  the  socket  contacts. 

PRICES: 

_  J  16  pin  Zip  Dtp  II  $5.50 

24  pin  Zip  Dip  II  $7.50 

40  pin  Zip  Dip  II  $10.25 


•  15  megahertz  bandwidth. 

•  External  and  internal  trigger. 

•  Time  base  —  .1  microsec.  to  0.5  Sec/div  -  21 
settings  .  ±-  3% . 

•  Battery  or  line  operation. 

•  Automatic  &  line  sync  modes.  II 

•  Power  consumption  <  15  watts. 

•  Vertical  Gain  —  .01  to  50  V/div  •  12  settings  ±  3% 

•  Viewing  area  1.1”  x  1.35”. 

•  Case  size  2.r'H  x  6.4"W  x  7.5”D,  3  pounds. 

•  Parts  &  Labor  guaranteed  1  year 

•  10 10  1.  10  meg  probe  $27. 

•  Leather  carrying  case  $45. 

MS-215  Dual  Trace  Version  of  MS-15  $435. 


MICROPROCESSORS 

F8 

16.95 

Z80 

20.00 

Z80  A 

25.00 

1802 

17.95 

2650 

AM2901 

m 

6502 

li.95 

6800 

16.95 

6802 

24.95 

8008-1 

12.95 

8035 

20.0a 

8080  A 

9.95 

8085 

23.00 

8748 

60.00 

TMS9900 

50.00 

8080  A 

SUPPORT  DEVICES  1 

8212 

3.90 

8214 

4.60 

8216 

2.75 

8224 

4.00 

8224-4 

9.95 

8226 

2.75 

8228 

6.40 

8238 

6.4  0 

8251 

7.50 

8253 

20.00 

8255 

"6 .3  5 

8257 

19.95 

8259 

19.95 

8275 

75.00 

8279 

18.50 

6800  SUPPORT 
6  8  1  0  P 

4.00 

68B10P 

6.00 

6  8  2  0  P 

6.50 

6  8  2  IP 

6.50 

6  8  28  P 

11.25 

6  8  3  4  P 

16.95 

6 8 50  P 

8.75 

6  8  5  2  P 

11. 0Q 

6  86  0  P 

9.00 

6  86  2  P 

12.00 

“  6  8  7  1  P 

28.00 

6  8  7  5  P 

8.75 

6880 

2.50 

CHARACTER  GEN. 

2513  U/L 

6.75 

2 5 1  3  (5  v)  U/C 

9.75 

25  1  3  (5 v)  L/C 

10.95 

6571 

10.95 

657  1  A 

10.95 

6574 

13.25 

DYNAMIC  RAMS 

4160  (200ns) 

16.00 

4  1  16  (200ns) 

16.00 

.  2104/4096 

4.00 

2 1  0  7  B-4 

3.95 

TMS4027 

4.00 

TMS4050 

4.00 

TMS4060 

4.50 

4096 

4.00 

MM5270 

4.50 

PROMS 

1  702  A 

5.00 

2516  (5  v) 

38.00 

27  08 

9.00 

2716  (Tl) 

2716  (INTEL) 

24.95 

38.00 

23.25 

2758 

STATIC  RAMS 

1-63 

6  4  up 

21  L02  (45 

(4  50  ns)  1.50 
21  L0  2 

1.18 

(250ns)  1.75 

1.50 

4100  10.00 

8.50 

2101-1  2.95 

2.50 

2102  1.25 

.9  0 

2111-1  3.25 

2.65 

2112-1  2.75 

2114 

2.35 

(300ns)  10.00 

8.25 

2114 

(4  50ns)  9.00 

7.69 

2 1  25  L  7t6  9 

TMS4044 

6.6  0 

(250  ns)  9.95 
TMS4044 

8.00 

(450ns)  8.95 

7.40 

4  20  0  A  10.00 
TMS4  04  5 

8.60 

(250ns)  10.50 

TMS4  04  5 

9.00 

(450ns)  9.00 

8.0  0 

FLOPPY  DISC  CHIPS 

177  1  B-01  39.9  5 

KEYBOARD  ENCODERS 

AY-5 -2  3  76  13.75 

AY-5-3600  1  3.75 

$5.50 

$7.50 

$10.25 


JADE  VIDEO  INTERFACE  KIT 


KIT  $117.95 

Assembled  &  Tested  $159.95 

S-100  Bus  compatible 

32  or  64  Characters  per  line  -  1  6  lines 

Graphics  (128  x  48  matrix) 

Parallel  &  compositive  video 
On  board  low-power  memory 
Powerful  software  included  for  cursor, 
home,  EOL,  Scroll  Graphics/Character 
Upper  case,  lower  case  and  Greek. 
Black-on-white  &  White-on-black. 


JADE  PARALLEL/SERIAL 
INTERFACE  KIT 
KIT  $124.95 

Assembled  &  Tested  $174.95 


EXPANDORAM 


*  S-10  0 

*  2  Serial  interfaces  with  RS232  inter¬ 
interfaces  or  1  Kansas  City  cassette 
interface. 

*  Serial  interfaces  are  crystal  controlled 

*  Selectable  baud  rates. 

*  Cassette  works  up  to  1200  baud. 

*  1  parallel  port. 


m 


Convert  T.V  set 
to  Video  Monitor 


KIT...  $8.95 


ELECTRONICS, INC. 


COI/OP  (SWTPC  6800  compatible 
DOlxoL  Static  Memory  Card) 


I  8192  Word*  of  Static  Memory 
l  Access  Time:  500nsec.  1250  niec  on  request) 
I  Memory  Chip  91  L02  APC  or  2102AL-4 
I  Battery  Standby 

Address  Selected  8  ea.  SPST  Dip  Switch 
I  Low  Power 
I  All  Lines  Buffered. 

I  All  I C's  with  Sockets 
I  Solder  Mask  on  both  sides  of  PC  Board 


SELKCTRA-TF.RM  is  a  brand 
new  IBM  Sclcctric  II*  typewriter 
which  has  been  fully  converted 
for  direct  connection  to  your 
computer.  A  special  typing  ele¬ 
ment  gives  you  full  ASCII  and 
uppcr/lower  case  alphanumeric^. 

Complete  electronics  package, 
cable  sets  and  documentation  are 
supplied. 

MODEL  9710  $1,8 


EXPANDO 


EXPANDO 


Uses  4115  (8KX|) 
Dynamic  RAMs,  It  can 
be  expanded  in  8K 
increments  up  to  32K 

8K - $179  Qfl 

I6K - $255 

24K - $325  02 

32  K - $39902 


Dynamic  RAMs,  It  can 
be  expanded  in  I6K 
increments  up  to  64K 


260  00 
579  00 
75700 
92500 


Assembled  $175.00 


MODEL  TRS-80 


$1,850 
$  1,925 


ULTRAVIOLET  EPROM  ERASER 

$34.95 


JADE 

Z80 


MOTHERBOARDS  -  S100  STYLE 

9  slot  ''Little  Mother"  $35.00 
Assembled  and  Tested  $85.00 

13  slot  with  front  panel  slot 
Bare  board  $40.00 

Kit  $95.00 

Assembled  &  Tested  $110.00 

22  slot  Assembled  &  Tested  $149.95 


with  PROVISIONS  for  ONBOARD 
2708  and  POWER  ON  JUMP 


1.0  MHz 
1.8432  MHz 
2.0  MHz 
2.097152  MHz 
2.4576  MHz 
2.667  MHz 


3.00  MHz 
3.20  MHz 
3.2768  MHz 
3  579545  MHz 


Erases  up  to  48  I.C.'s  at  a  time 

Uses  popular  (and  readily  available}  12”  shortwave 

UV  bulbs. 


HITACHI 


VIDEO  MONITORS  -  BLACK  &  WHITE 


4.194304  MHz 
4.91520  MHz 


5.0  MHz 
5.0688  MHz 


5.185  MHz 
5.7143  MHz 
6.00  MHz 
6.144  MHz 
6.40  MHz 
6.5536  MHz 


(2MHZ) 

Assembled  &  Tested 
(4MHZ) 

Assembled  &  Tested 
Bare  Board 


$135.00ea. 

$185.00ea. 

$149.95ea. 

$19995ea. 

$35.00ea. 


E-PROM  BOARDS 

I  (8K  uses  2708)  KIT 


VIM-909 


9"  Solid-Stite  Video  Monitor  O  1  OO 

500  lines  horizontal  resolution  "  ■ 

line  lock  sync 
High  voltage  10K  V 

VIM -129 

12"  Solid-State  Video  Monitor  0*7/^ 

700  lines  horizontal  resolution  w/U*Ul 

Includes  black  level  clamping,  DC  restoration 
circuit  (switchable),  Ext-sync  provision  (Optional) 


8.0  MHz 
10.0  MHz 
18.00  MHz 
18.432  MHz 


20.0  MHz 
22.1184  MHz 
27.0  MHz 
36.0  MHz 
48.0  MH? 


MR-8  (8K  uses  2708)  KIT  $99.50 
with  IK  RAM 

MR-16T  (16K  uses  2716)  KIT  $99.50 
with  1  K  RAM 

EPM-1  (uses  up  to  4K  of  1 702)  $59,95 
RAM/N/ROM  (16K  uses 

any  E-PROM)  KIT  $117.00 
JG-8/16  (uses  2708  or 

2716)  KIT  $59.95 
BARE  BOARD  $30.00 


Problem  Soweb 
SvBTEMG,  iwc. 

16K  STATIC  BOARD 

with  memory  management  can 
be  used  with  Alpha  Micro  or 
Cromenca  Systems. 

ASSEMBLED  &  TESTED 

RAM  65(250ns)  $390.00 

RAM  65B  (450ns)  $350.00 


STATIC  RAM  BOARDS 
ASSEMBLED  &  TESTED 
8K 

Ram  8  (250ns)  $169.95 

Ram  8B  (450ns)  $139.95 
250ns  KIT  Mem-1  $149.90 


EXPANDABLE  E-PROM  - 

S.D.  Computer  Products 
16K  or  32 K  EPROM  $99.95  without 

EPROM 


450ns  KIT  Mem-1  $125.00 


BARE  BOARD 


370.00 


Allows  you  to  use  either  2708's  for 
16K  of  Eprom  or  2716's  for  32K  of 
EPROM. 


Computer  Products 


CRYSTAL 

.  PRICES 

1-4 

$4.95 

ea. 

5-9 

$4.75 

ea. 

10-24 

$4.50 

ea. 

25-99 

$4.00 

ea. 

|  Mix  or 

match 

for 

maximum  discount 

4901  W.  Rosecrans, 
Department  P 
Hawthorne,  Ca.  90250 


16K  Uses  2114  (lo  pwr.) 

Ram  16  (250ns)  $375.00 

Ram  16B  (450ns)  $325.00 

MEM-2  Kit  (250ns)  $285.00 
32 K  Assembled  &  Tested  by 
SEALS  ELECTRONICS 
JG-32  (250ns)  $795.00 

JG-32B  (450ns)  $725.00 

250ns  KIT  $575.00 

6800  Adapter  -  adapts  Mem-1 
8K  board  to  Motorola  MEK 
6800D2  evaluation  kit. $12.95 


_  .  ,  ,,  Arr^=.  h  HjVjI 

Freight  Charge  $2.00  less  then  10_lbs. 

Cash,  Check,  Money  Order  or  Credit  Card 

6%  sales  tax  on  all  parts  delivered  in  California  Cards 

Discounts  available  at  OEM  quantities.  WelCQfTl£ 


JADE 

8080A 


THE  PIGGY  IS  COMING 


KIT 

A+T 

BARE 

BOARD 


$  100.00 

$  149.95 


$30.00 


CIRCLE  NO.  30  ON  FREE  INFORMATION  CARD 


DIODES/ZENERS 


SOCKETS/BHIDldtS 


1  rfAlMOiai  uno,  lcuo,  eiu. 


1N914 

lOOv 

10mA 

.05 

8-pin 

pcb 

.20 

ww 

1N4005 

600v 

1 A 

.08 

14-pin 

pcb 

.20 

ww 

1 N4007 

lOOOv 

1 A 

.15 

16-pin 

pcb 

.20 

ww 

1N4148 

75v 

10mA 

.05 

18-pin 

pcb 

.25 

ww 

1N4733 

5.1  v 

1  W  Zener 

.25 

22-pin 

pcb 

.35 

ww 

1N753A 

6.2v 

500  mW  Zener 

.25 

24-pin 

pcb 

.35 

ww 

1N758A 

lOv 

rf 

.25 

28-pin 

pcb 

.45 

ww 

1N759A 

1 2v 

it 

.25 

40-pin 

pcb 

.50 

ww 

IN  5243 

13v 

it 

.25 

Molex  pins  .01 

To-3  Sockets 

1N5244B 

14v 

ti 

.25 

1N5245B 

1 5v 

it 

.25 

2  Amp  Bridge 

1 0U-prv 

25  Amp  Bridge 

200-prv 

CMOS 

4000 

.15 

4001 

.15 

4002 

.20 

4004 

3.95 

4006 

.95 

4007 

.20 

4008 

.75 

4009 

.35 

4010 

.35 

4011 

.20 

4012 

.20 

4013 

.40 

4014 

.75 

4015 

.75 

4016 

.35 

4017 

.75 

4018 

.75 

4019 

.35 

4020 

.85 

4021 

.75 

4022 

.75 

4023 

.20 

4024 

.75 

s  ,4025 

.20 

' v  4026 

1.95 

4027 

.35 

4028 

.75 

4030 

.35 

4033 

1.50 

4034 

2.45 

4035 

.75 

4040 

.75 

4041 

.69 

4042 

.65 

4043 

.50 

4044 

.65 

4046 

1.25 

4049 

.45 

4050 

.45 

4066 

.55 

4069/74  C04 

.25 

4071 

.25 

4081 

.30 

4082 

.30 

MC  14409 

14.50 

MC  14419 

4.85 

4511 

.95 

74C151 

1.90 

9000 

SERIES 

9301  .85 

95H03 

9309  .35 

9601 

9322  .65 

9602 

9301  .85  95H03  1.10 

9309  .35  9601  .20 

9322  .65  9602  ,45 

MICRO'S,  RAMS,  CPU'S, 
E-PROMS 

74S188  3.00  8214  8.95 

1702A  4.50  8224  3.25 

MM5314  3.00  8228  6.00 

MM5316  3.50  8251  8.50 

2102-1  1.45  8255  10.50 

2102L-1  1.75  8T13  1.50 

2114  9.50  8T23  1.50 

TR1602B  3.95  8T24  2.00 

TMS4044-  9.95  8T97  1.00 

2107B-4  4.95 
8080  8.95  2708  9.50 

8212  2.95  Z80PIO  8.50 


MCT2  .95 

8038  3.95 

LM201  .75 

LM301  .45 

LM308  (Mini)  .95 
LM309H  .65 

LM309K  (34ok-s>85 
LM310  .85 

LM311D(Mini)  .75 
LM318(Mini)  1.75 
LM320K5( 7905)1 .65 
LM320K12  1.65 


2N2222  NPN  (2N2222  Plastic  .10) 

2N2907  PNP 

2N3906  PNP  (Plastic  -  Unmarked) 

2N3904  NPN  (Plastic  -  Unmarked) 

2N3054  NPN 

2N3055  NPN  1 5A  60v 

TIPI  25  PNP  Darlington 

LED  Green,  Red,  Clear,  Yellow 
D.L.747  7  seg  5/8"  High  com-anode 

MAN72  7  seg  com-anode  (Red) 

MAN3610  7  seg  com-anode  (Orange) 

MAN82A  7  seg  com-anode  (Yellow) 

MAN74A  7  seg  corn-cathode  (Red) 

FND359  7  seg  corn-cathode  (Red) 


74S133 

74S140 

74S151 

74S153 

74S157 

74S158 

74S194 


MAN72 

MAN3610 

MAN82A 

MAN74A 

FND359 


-  T  T 

L  - 

7473 

.25 

74176 

.85 

74H72 

.35 

7474 

.30 

74180 

.55 

74H101 

.75 

7475 

.35 

74181 

2.25 

74H103 

.55 

7476 

.40 

74182 

.75 

74H106 

.95 

7480 

.55 

74190 

1.25 

7481 

.75 

74191 

.95 

74  LOO 

.25 

7483 

.75 

74192 

.75 

74L02 

.20 

7485 

.55 

74193 

.85 

74L03 

.25 

7486 

.25 

74194 

.95 

74L04 

.30 

7489 

1.05 

74195 

.95 

74L10 

.20 

7490 

.45 

74196 

.95 

74L20 

.35 

7491 

.70 

74197 

.95 

74L30 

.45 

7492 

.45 

74198 

1.45 

74L47 

1.95 

7493 

.35 

74221 

1.00 

74L51 

.45 

7494 

.75 

74367 

.75 

74L55 

.65 

7495 

.60 

74L72 

.45 

7496 

.80 

751 08A 

.35 

74L73 

.40 

74100 

1.15 

75491 

.50 

74L74 

.45 

74107 

.25 

75492 

.50 

74L75 

.55 

74121 

.35 

74L93 

.55 

74122 

.55 

74L123 

.85 

74123 

.35 

74H00 

.15 

74125 

.45 

74H01 

.20 

74S00 

.35 

74126 

.35 

74H04 

.20 

74S02 

.35 

74132 

.75 

74H05 

.20 

74S03 

.25 

74141 

.90 

74H08 

.35 

74S04 

.25 

74150 

.85 

74H10 

.35 

74S05 

.35 

74151 

.65 

74H11 

.25 

74S08 

.35 

74153 

.75 

74H15 

.45 

74S10 

.35 

74154 

.95 

74H20 

.25 

74S11 

.35 

74156 

.70 

74H21 

.25 

74S20 

.25 

74157 

.65 

74H22 

.40 

74S40 

.20 

74161 

.55 

74H30 

.20 

74S50 

.20 

74163 

.85 

74H40 

.25 

74S51 

.25 

74164 

.60 

74H50 

.25 

74S64 

.15 

74165 

1.10 

74H51 

.25 

74S74 

.35 

74166 

1.25 

74H52 

.15 

74S112 

.60 

74175 

.80 

74H53J 

.25 

74S114 

.65 

74H55 

.20 

LINEARS, 

LM320T5 

LM320T12 

LM320T1 5 

LM324N 

LM339 

7805  (340T5) 

LM340T12 

LM340T1 5 

LM340T18 

LM340T24 

LM340K12 


REGULATORS,  etc. 


LM340K15  1.25 

LM340K18  1.25 

LM340K24  1.25 

78L05  .75 

78L12  .75 

78L15  .75 

78M05  .75 

LM373  2.95 

LM380(s-i4  pin)  .95 
LM709  (8,14  pin). 25 
LM711  .45 


74S257  (8123)  1.05 

74LS00  .20 

74LS01  .20 

74LS02  .20 

74LS04  .20 

74LS05  .25 

74LS08  .25 

74LS09  .25 

74LS10  .25 

74LS11  .25 

74LS20  .20 

74LS21  .25 

74LS22  .25 

74LS32  .25 

74LS37  .25 

74LS38  .35 

74LS40  .30 

74LS42  .65 

74LS51  .35 

74LS74  .35 

74LS86  .35 

74LS90  .55 

74LS93  .55 

74  LSI  07  .40 

74  LSI  23  1.00 

74LS151  .75 

74  LSI  53  .75 

74LS157  .75 

74  LSI  64  1.00 

74  LSI  93  .95 

74LS367  .75 

74LS368  .65 


LM723 

LM725N 

LM739 

LM741  (8-1 

LM747 

LM1307 

LM1458 

LM3900 

LM75451 

NE555 

NE556 

NE565 

NE566 

NE567 


INTEGRATED  CIRCUITS  UNLIMITED  '2 

7889  Clairemont  Mesa  Boulevard,  San  Diego,  California  92111 

4„  (7141  278-4394  dPsCOUnVs 

All  orders  shipped  prepaid  No  minimum  Tota,  0rder  Deduct 

Open  accounts  invited  COD  orders  accepted  $35  $gg  iny 

CIRCLE  NO  26  ON  FREE  INFORMATION  CARD  *  *  1  U7° 

Discounts  available  at  OEM  Quantities  California  Residents  add  6%  Sales  Tax  $100 -$300  15% 

All  IC's  Prime /Guaranteed.  All  orders  shipped  same  day  received.  $301  -  $1000  20% 

24  Hour  Toll  Free  Phone  1-800-854-2211  American  Express  /  BankAmericard  /  Visa  /  MasterCharge 


Radio  Shack:  No.  1  Parts  Place 

Low  Prices  and  New  Items  Everyday! 


Top-quality  devices,  fully  functional,  carefully  inspected.  Guaranteed  to  meet  all  specifications,  both  electrically  and  mechanically.  All  are  made 
by  well-known  American  manufacturers,  and  all  have  to  pass  manufacturer’s  quality  control  procedures.  These  are  not  rejects,  not  fallouts,  not 
seconds.  In  fact,  there  are  none  better  on  the  market!  Always  count  on  Radio  Shack  for  the  finest  quality  electronic  parts! 


NFW  Digital  1C 
Ntw  Logic  Probe 


2495 


Multi-Logic  Family. 
Compatibility 
from  5-15VDC  , 


Detects  one-shot,  tow-repetition-rate, 
narrow  pulses  ordinary  scopes  miss. 
Combined  level  detector,  pulse  detector 
and  pulse  stretcher.  Nonsymmetrical 
duty  cycles  of  less  than  30%  light  Lo-LED: 
over  70%  light  Hi-LED.  Input  impedance: 
300K  ohms.  Overload  and  reverse- 
polarity  protected.  With  36"  cables. 
22-300  . . .  24.95 


I'l’uiiiiu 


IC  Socket  Wrapping  Tool.  Strips  and  wraps  30-g 
wire.  276-1570 

14-Pin  Wire  Wrapping  Sockets.  276*1993  ..  2, 

16-Pin  Wire  Wrapping  Sockets.  276-1994  .  Z 

DIP  Header.  16  pins.  276-1980 
50  fled  30-ga.  Kynar-  Wire.  278-501  ... 

SO  While  30-ga.  Kynar  Wire.  278-502 
50  Blue  30-ga.  Kynar  Wire.  278-503  ...  .  . 


Computer  Chip 


8-Blt  Data  Bus, 

16-Bit  Address  Bus 
80B0A  Microprocessor.  100%  prime 
CPU  handles  up  to  65K  bytes  memory. 
276-2510.  Reg.  17.95 . 12.95 


RAM  Memory  IC 


Under  450  nS 
Access  Time 


2102  IK  Static  RAM.  Low  power  ver¬ 
sion.  16-pin  DIP.  Buy  8  and  save! 

276-2501  .  2.49  Ea.  or  8/14.95 


IC  Breadboard 
®  Sockets  si 


Metal  Project  Cabinets 
NEW 


Modular  boards  snap  together  and  feature  standard  0.3”  center.  Ac¬ 
cepts  22  through  30-gauge  solid  hookup  wire, 
a  550  connections  in  2  bus  strips  of  40  tie  points  each  with  47  rows  of 

5  connected  tie  points.  2Vbx6"  276-174 . .  .  9.95 

®  270  connections  in  2  bus  strips  of  40  tie  points  each  with  23  rows  of 

5  connected  tie  points.  2Vbx3%".  276-175  . 5.95 

(9  Mini-Socket.  22  rows  of  5  tie  points  each,  plus  2  bus  strips  with  1 0 
connections  each.  21/bxW.  276-176  .  . . .  3.95 


Slope  Front.  Sloping  top  panel  —  ideal  for  lab  projects.  to 

2*4x77/8x57/e".  270-265  . 6.99 

Project  Cabinet.  20  ga.  steel  cover  with  16  ga.  aluminum 
chassis. 

27/i*x4*/«x6s/«"  270-26B  . 5.99 

31/2X77/»x51V«”  270-269  .  7.99 


Low-Cost  Power  Transformers 

•  Primaries  Designed  to  Operate  from  120VAC,  60  Hz 

•  Solder  Lugs  for  Easy  Wiring  or  PC  Board  Mounting 


Solar  Cell 
NEW  .flS 


Volts 

Current 

Cat.  No. 

Each 

6  3  CT 

3A 

273-1510 

3.99 

12  6  CT 

3A 

273-1511 

4.69 

25  2  CT 

2A 

273-1512 

4.99 

t2 

5A 

273-1513 

8.95 

18  CT* 

4A 

273-1514 

8.95 

18  CT* 

2A 

273-1515 

4.99 

2V4"  Round 

Silicon 

Device 


Ideal  for  5V  (using  CT)  or  12V  solid-state  regulators 


1-  ■rain  Radio  Shack  Reference  Books 


High  efficiency  —  provides  approxi¬ 
mately  0.5  volt  at  400  mA.  For  higher 
voltage  or  current  outputs  use  several 
in  series  or  parallel.  276-121  - 5.99 


Digital  Integrated  Circuits.  Complete 
specs.  AC  test  circuits,  waveforms. 

62-1370  .  3.95 

Voltage  Regulator  Handbook. 

62-1371  .  2.95 

Linear  Integrated  Circuits.  Covers 
op-amps,  voltage  regulators,  more. 

62-1372  .  3.95 

LinearApplications.  Fully  indexed  and 

cross-referenced.  62-1373  .  . 2.95 

Linear  Applications,  Vol.  2.  The  latest 
data  sheets,  applications. 

62-1374 . 2.95 


Epoxy-Glass 

Plug-In 


CMOS  Integrated  Circuits.  Covers  74C 
series.  CD4000  with  data  specs. 

62-1375  . . .  .....  3.95 

Memory  Data  Book. 

62-1376  . .  3.95 

Intel f  8080/8085  Programming  Man¬ 
ual.  Uses  Intel’s  assembly  language. 

62-1377  . .  3.95 

Intel  Memory  Design  Handbook. 
Companion  to  Data  Catalog,  below. 
62-1378  .......  ....  3.95 

Intel  Data  Catalog.  928  pages  ot  com¬ 
plete  specs  on  most  Intel  standard  de¬ 
vices.  62-1379  . 4.95 


m  m 


tH 


8-Rocker 
DIP  Switch 


Condenser  mike  element  for 
new  or  replacement  use. 
Built-in  FET  preamp.  30- 
15.000  Hz  audio  response. 
Requires  2  to  10VDC. 

270-092  .  2.49 


pQ 

H  1  Boards 


For  22-pin  connectors.  4’/2x4" 
1 10"  grid.  3  styles  available. 

Standard.  276-155 . 4.49 

Digital.  276-156  .4.49 

Op-Amp.  276-157  .  .4.49 

22-Pin  Dual  Connector. 
276-1551.  .2.99 


Test  Lead 
Jumper  Cables 


Standard  s, 

.100x.300"  J 

Dlp 

Designed  for  easy  change  of 
preset  logic  states  in  digital  cir¬ 
cuits.  Fits  16-pin  IC  socket  or 
mounts  on  PC  board. 

275-1301  . . . .  1.99 


069 

Pack 


Handy  Hookups  Easily 

Set  of  10  Color-Coded  Leads. 
14”  long  with  insulated  clips. 

278-1156  .  2.69 

8-Pack  of  24”  Cables.  4  colors. 
278-1157  .  . .  2.99 


WHY  WAIT  FOR  MAIL  ORDER  DELIVERY? 

Prices  may  vary  at  individual  stores  and  dealers 


Radio  /hack 

A  DIVISION  OF  TANDY  CORPORATION  •  FORT  WORTH,  TEXAS  76102 
OVER  7000  LOCATIONS  IN  NINE  COUNTRIES 


OCTOBER  1978 


103 


»!  15  Megahertz  PORTABLE  MINI-SCOPES 
trace  MS-215 
$435.00 

SINGLE  1P- 

TRACE  MS-15 

$318.00 

with  RECHARGEABLE 
PORTABLE  (2.7"Hx6.4"Wx7.S"D)  BATTERIES  &  CHARGER 
AVAILABLE  OPTIONS  -  usable  on  both  the  MS-215  and  the  MS-15 
41-140  Leather  Carrying  Ca sa  $45.00  —  41-141  1  0  to  1  Probe  $24.50 

DIP  SWITCHES  JSB 722-03  Si. 40  JS8722-07  $1.85 

SPSTSLIDE  TYPE  JS8722-04  1.70  JS8722-08  1.95 

JS9722-01  $1.00  I  JS8722-05  1.75  JS872-2-09  2.00 

JSB722-02  1.08  |  JS8722-06  1.80  JS8722-10  2.20 

Dash  No.  Indicates  number  of  switch  positions  on  DIP  Switch. 


ALUMINUM  ELECTROLYTIC  (RADIAL  LEAD) 

mfd  10  wit  16  volt  26  volt  36  volt  60  volt 

1  8/$1 .00  7/SI. 00  7/S1.00  7/S1.00  6/$1.00’ 

4.7  7  IS  1.00  7/S  1.00  6/S1JJ0  5/S  1.00  4/S1.00 

10  7/SI. 00  7/S  1.00  6/S1.00  5/S1.00  4/S1.00 

22  7/S  1,00  0/S  1.00  5/S1.00  4/S  1.00  4/S  1.00 

33  6/S  1.00  6/SI. 00  4/S  1,00  4/SI. 00  4/S  1.00 

47  6/S  1.00  S/SI. 00  4/S  1.00  4/SI. 00  3/SI.  00 

100  5/SI. 00  6/S1.00  4/S  1.00  4/S1.25  3/S  1.00 

220  4/51.00  4/S1.00  3/SI, 00  3/51.25  2/S1.00 

330  3/S  1,00  3/S1.00  3/SI  ,26  2/S  1.00  2/S1.00 

470  3/SI. 00  3/S  1.26  2/S  1.00  2/S  1.26  S  .80 

1000  —  —  2/SI  .26  $  :80  SI. 20 

2200  —  —  SI. 30  $1.60  S2.50 

50  VOLT  CERAMIC  DISC  CAPACITORS 

S1.00  PER  PACKAGE 

pf  Oty  pf  Qty  mfd  Qty  mfd  Qty 

5  9/p  kg  220  8/pkg  .001  9/pkg  .015  8/pkg 

15  9/pkg  270  7/pkg  .0015  9/pkg  .02  0/pkg 

26  9/pkg  300  7/pkg  .0022  9/pkg  .022  8/pkg 

27  9/pkg  330  7/pkg  .003  9/pkg  .03  0/pkg 

47  8/pkg  390  7/pkg  .0047  9/pkg  .039  7/pkg 

68  8/pkg  470  7/pkg  .005  9/pkg  .047  7/pkg 

100  8/pkg-  560  7/pkg  ,01  9/pkg  .1  6/pkg 

160  8/pkg  680  7/pkg 

PLESSEY  POLYESTER 
MINI-BOX  CAPACITOR 

SI. 25  PER  PACKAGE 

MFD  OTY  MFD  QTY 

.001  B/pkg  .039  7/pkg 

.0012  8/pkg  ,047  7/pkg 

,0015  0/pkg  ,056  7/pkg 

.0018  B/pkg  .068  7/pkg 

.0022  B/pkg  .062  7/pkg 

.0027  8/pkg  .1  7/pkg 

.0033  8/pkg  .12  6/pkg 

.0039  8/pkg  .15  6/pkg 

.0047  0/pkg  .18  B/pkg 

.0056  8/pkg  .22  5/pkg 

.0060  8/pkg  .27  4/pkg 

.0082  8/pkg  .33  4/pkg 

,01  8/pkg  .39  3/pkg 

.012  8/pkg  ,47  3/pkg 

.015  7/pkg  ,56  3/pkg 

.018  7/pkg  .68  2/pkg 

.022  7/pkg  ,B2  2/pkg 

.027  7/pkg  1.0  2/pkg 
.033  7/pkg 

1-9 

10  up 

IOOup 

1-9  10  up 

IOOup 

Microprocessor  &  Support 

ICi 

4096x1  N-Channel  Static  RAM 

AM2901  ADC 

24.80 

20.16 

16.60 

AM9140ADC  20.90  15.70 

12.65 

C8080A 

11.20 

9.50 

8.00 

AM9141  ADC  17.10  13.70 

11.40 

P8080A 

6.95 

6.10 

4.26 

One-Shot 

St  Dual  One-Shots 

C8085A 

26.76 

23,00 

19.26 

9600PC 

1.70  1.49 

1.27 

P8085A 

22.00 

19.00 

16.00 

9601  PC 

.78  .68 

.68 

D8212 

4.40 

3,86 

3.30 

9602PC 

1.00  .87 

.76 

P8212 

3,26 

2.85 

2.44 

Line  Drivers 

D8216 

4.20 

3.67 

3,16 

9614PC 

2,06  1.80 

1.64 

P8216 

D8224 

3.06 

6.60 

2.68 

4,90 

2.29 

4,20 

9616PC 

9616PC 

2.06  1.80 
3.00  2.62 

1.64 

2.25 

AM8224PC 

4.00 

3.60 

3.00 

9617PC 

2.06  1.80 

1.54 

D8226 

4.20 

3.67 

3.1  9 

9620PC 

2.80  2.45 

2.10 

P8226 

?.06 

2,86 

2.29 

9621  PC 

2.80  2.46 

2,10 

D8228 

AM8228PC 

8.00 

7.00 

7.00 

6.12 

6.00 

5.25 

1024x4  N -Channel  Static 

RAM 

D8238 

AM8238PC 

8.00 

7.00 

7.00 

6.12 

6.00 

5.25 

P2114  -'AM9114BPC 
P2114L  »  AM91  L14BPC 

1 1.00 

C8251 

11.20 

9.60 

8.00 

AM9114BPC  17.20  12.50 

6,96 

B,  10 

4.26 

AM91  L14BPC  18.90  13, 8B 

12.10 

C8255 

1  0^26 

8.76 

7,30 

Arithmeti 

Processing  Unit 

P8255 

6.60 

4.80 

4,00 

AM961 1-4DC  295.00  295.00  2H100 

AM8267PC 

14,35 

12,30 

10. 2B 

DMA  Controller  -  2MHz 
AM9517PC  14.36  12.30 

10.25 

1024x4  N-Channel  Static  RAM 

Priority  1 

ntarupt  Controller-2MHz 

AM9130ADC 

20.90 

16,70 

12.66 

AM9519PC  14.00  12.50 

10.00 

LINEAR 

1-24 

26up 

IOOup 

LINEAR 

1-24  26  up 

IOOup 

LM100H 

$7.00 

$6,55 

$4.65 

LM339AN(14)  1.95  $1.56  $1.30 

LM 1 01  H 

1,66 

1.32 

1.10 

LM339J 

2.50  1.98 

1,67 

LM101AH 

1.80 

1.44 

1.20 

LM339N 

1.06  .84 

.70 

LM105H 

4.86 

3.90 

3.25 

LM348D 

2.63  2.10 

1.75 

LM1Q6H 

4.80 

3.80 

3,20 

LM348N  (1 4|  1.80  1.44 

1.20 

LM107H 

2,10 

1.68 

1.40 

LM349D 

2.90  2,30 

1.96 

LM109K 

5,70 

4,60 

3.90 

LM349N  (1 4|  2.00  1.60 

1,35 

LM1 1  OH 

5.00 

4.80 

4.00 

LF356H 

1.60  1.25 

.95 

LM1 1 1  H 

4.60 

3,60 

3.00 

LF356H 

1.60  1.25 

.95 

LM114 

4.60 

3,60 

3,00 

LF357H 

1.60  1.26 

.96 

LM118H 

12.75 

10.20 

8.60 

LM380N(1 4)  1.90  1.80 

1.60 

LM124D 

3.23 

2.68 

2.16 

LM380N  (8)  1.90  1.80 

1.60 

LM200H 

6.00 

4.80 

4.00 

LM381N 

2.90  2.60 

2.00 

LM201  H 

1.80 

.86 

.72 

LM388N 

2.90  2.60 

2.00 

LM201  AN  (1 4)1 .96 

1,65 

1.30 

NE566N 

.45  .36 

,30 

LM202H 

7.60 

6.00 

6.00 

NE556A 

1.12  .98 

.84 

LM205H 

5.50 

4.40 

3.70 

LM666Ch 

1.60  1.20 

1.00 

LM206H 

4.25 

3.40 

2.86 

LM566CN (8)  2.60  1.90 

1.60 

LM208H 

6.60 

6,26 

4,40 

AM592PC 

1.80  1.45 

1.20 

LM209H 

3.00 

2.60 

2.10 

AM685D 

14.25  11,40 

9.50 

LM209K 

3.25 

2,76 

2,46 

AM685HL  13.40  10.70 

B.95 

LM210H 

6.05 

4.85 

4.06 

AM686Cf 

5.25  4,20 

3.50 

LM211H 

3.46 

2.76 

2.30 

AM686HC  13.40  10,70 

8.95 

LM21 1  N  (8) 

5.50 

4.60 

3,66 

AM687ADL  20.60  22.80 

19.00 

LM218H 

10,65 

8.60 

7,10 

AM687DL  22.50  18.00 

16.00 

LM300H 

2.70 

2.16 

1.80 

LM703L 

1.50  1.20 

1.00 

LM301AH 

.96 

.78 

.65 

LM709CF 

.90  .70 

.60 

LM301AJ 

1.25 

.98 

.83 

LM709Ch 

.62  .61 

.43 

LM302D 

4.35 

3.46 

2.90 

.M710CI- 

1.25  .99 

.83 

LM302H 

4.00 

3.20 

2.65 

LM710Cf 

1.00  .79 

.66 

LM3Q4H 

3.25 

2.58 

2.15 

LM710DC 

1.80  1.60 

1.40 

LM306H 

1.45 

1.16 

.90 

LM71 1 CF 

1.85  1.47 

1.23 

LM306H 

1.80 

1.40 

1.20 

LM711Cr 

1.05  .84 

.70 

LM307H 

.90 

.72 

.60 

LM716HC 

4.20  3.16 

2.86 

LM307N<8> 

.80 

.64 

.53 

LM716HM  30.00  24,00 

20.00 

LM307N  (1  4) 

.90 

.72 

.60 

LM715DC 

7.40  5.90 

4.96 

LM308H 

1.28 

1.02 

.85 

LM723HC 

1.35  1.10 

1.00 

LM308AH 

5.10 

4.00 

3.40 

LM723PC 

1.15  .90 

.75 

LM308AD 

6.75 

5,40 

4.60 

LM725DC 

5.25  4.20 

3,60 

LM308  AN  (8 

4.50 

3.60 

3.00 

LM726HC  4.50  3.60 

3.00 

LM30BD 

3.45 

2.75 

2.30 

LM725HM  18.00  14,40 

12.00 

LM308N  (8) 

.86 

.68 

.57 

LM733H< 

1.35  1.08 

.90 

LM309H 

1.85 

1,60 

1.10 

LM733DC  2.20  1.76 

1.45 

LM309K 

2.40 

2.00 

1.40 

LM733CN(  14)  2.00  1.60 

1,36 

LM310H 

2.55 

2.00 

1,70 

LM741DC  1.15  .90 

.76 

LM310D 

4.80 

3.86 

3.20 

LM741HC  .90  .72 

.60 

LM31  ON  (8) 

2.00 

1.66 

1,34 

LM741CN(14)  .86  .67 

.56 

LM311D 

5.50 

3.90 

3.20 

LM741  CN(8)  .75  ,60 

,60 

LM311H 

1.05 

.84 

.70 

LM741DM  2.25  1.80 

1.60 

LM3 1 1  N(8) 

1.05 

.84 

.70 

LM741HM  1.40  1.16 

.96 

LM312H 

3.53 

2.82 

2.35 

LM747DC  2.10  1.65 

1,40 

LM316H 

6.45 

5.16 

4.30 

LM747HC  1.96  1.66 

1.30 

LM317H 

3.45 

2,96 

2.00 

LM747PC 

1.65  1,30 

1.10 

LM317K 

3.95 

3.15 

2,36 

LM747DM  2.18  1.74 

1.46 

LM310H 

3.38 

2.70 

2.26 

LM747HM  1.95  1,66 

1.30 

LM31  8N  (B) 

3.00 

2.40 

2.00 

LM748HC  .98  .78 

.66 

LM319H 

2.85 

2.28 

1,90 

LM748HM  1.50  1.20 

1.00 

LM31  9N(14) 

2.4B 

1.98 

1.65 

LM743CN(0)  .90  ,72 

.60 

LM324D 

1.58 

1.26 

1.06 

LM748CN(  14)  .95  .78 

.65 

LM324N<14 

1.50 

1.20 

1.00 

UA1458CH  1.95  1.5S 

1.30 

LM339AD 

3.00 

2.40 

2.00 

LM3909f 

1.80  1.40 

1.20 

FLUKE  MODEL  8D20A . $169.00  1 

THE  DMM  FOE  THE  PROFESSIONAL  l 

•  26  Ranges  for  7  Functions  •  Weight:  13  ozs. 

•  200  Hr.  Battery  Life  •  Diode  Test  Function  Kk 

•  2000  Count  Resoul tion  •High  Lowpower  ohms 

•  Autozero  and  Auto  polarity  •  MOV  protected  F  ^ 
to  6000V  against  hidden  transients  and  overload  1 
protection  to  300V AC  •Conductance  Function  1 
Checks  leakage  resistance  to  1  0,000  Meg  Ohms 

•  Size:  HWL  (7.1  X  3.4  x  1.8  In.)  (18.0  x  8.6  x  4.5  cm) 

KIM-1  MICROCOMPUTER 

Fully  Assembled  &  Tested 
Including  Docu mentetion 

NEW  LOW  PRICE 

$179.00 

COMPUTER  INTERFACE  and  PERIFERAL  BOARDS 

by  Electronic  Systems— includes  Documentation  and  Parts  List 
MODEM  -  Type  1  03  -  Full  or  Half  Duplex  S  7.60 

TV  TYPEWRITER  -  Stand  Alone  $39-00 

TAPE  INTERFACE  —  Converts  low  cost  recorder  to 

digital  recorder.  $  7.60 

8K  STATIC  RAM  —  Designed  to  operate  with  SI  00 

( Altai r)  bus  memory-uses  2102  $22.50 

RF  MODULATOR  —  Converts  video  to  AM  mod.  RF  $  7.60 
RS  232/TTY  INTERFACE  -  Converts  RS-232  to  20ma 

and  20ma  to  RS-232  $  4.50 

DC  POWER  SUPPLY  -  Provides  regulated  +6V@3A  &  +12V, 
-12V  &  — 6V@1A.  Requires  8VAC 
®3A  &  24V AC  C.T.@1.5A  $12.50 

MODEL  303  DUAL  TRACE 
yflBJBWp  PORTABLE  OSCILLOSCOPE 

“  Fully  Automatic  Triggering 
—  Three  Power  Source, AC,  Rechargeable 
Nl-cad,  or  external  DC  source  from  11  to 
30V.  -  Safety  Recharging  -  Small  &  Light  -  Stabilized  Power 
Supplies  -  High  Reliability 

MODEL  303  Complete  w/Probes  and  Nl-cad  Bat.  $895.00 

INTERSIL  1  24  25  up  lOOup  AMD  1-24  25  up  IOOup 

ICL8Q38CCPD  S  4.45  $  3.75  $  3.13  MH002GCN  $1.66  S1.47  31.26 
ICL71Q6CPL  14.70  11.75  9.80  25Z4V  2.50  2.25  1.95 


™  I  AVAILABLE  IN  10  RETMA  COLORS:  Rad,! 

lST  L  ftpL  black,  blue,  green,  orange,  yellow,  white,  violet, 
Ln  Am  1  ^  brown  or  gray.  The  motl  unique  field-service¬ 

able  test  connectors  available.  Fast,  sale,  sure  end  trouble  free.  Please  specify  Pen  Number, 
Jumper  Length  (when  applicable).  Color  and  Price  when  ordering. 


PHONE  ORDERS: 


ICL7 107CPL 

FAIRCHILD 

741PC 


13.65  11.10  9.25  2525V 


2.50  2.25  1.95 
3.66  3.65  3.42 


2533V  4.90  4.02  3.42 

25  AM60BQPC  7.50  6.00  5.00 


POWER  SUPPLIES  from  ADTECH  POWER 


Sliste 


MODEL 

RATING 

MODEL 

RATING 

NUMBER 

Vdc 

Amps 

NUMBER 

Vdc  Am 

APS5-3 

5 

3 

DAPS  5,8 

±6  0. 

APS6-2.B 

6 

2.6 

DAPS  9-12.6 

±9  to  12  0. 

APS12-1.6 

12 

1.6 

DAPS  12.76 

±12  0. 

APS  1  6-1 .6 

16 

1.6 

DAPS  16-.60 

115  0. 

1-4  5- 

-9 

10  up 

1-4  6- 

-9  10  up 

$42.00  $34.00 

$32.20 

$53.00  $43.00  $40.70 

fltW; 

AT  IOW 

0  Ob  1, 

111  t 

'K  [>k  lt«V- 

EDGE  CONNECTORS 

.1  00  Wirewrap 
MP-01 00-22-DW-6  $3.00 

MP-01 00-2  5- DW-5  3,30 
MP-01 00-36-DW-B  4.30 

MP-01 00-40-  DW-6  4.70 
MP-01 00-50- DW-5  5,70 
,125  Wirewrap 
MP-01 25-22-DW-B  2.90 

MP-01 25-31-DW-6  3.90 

MP-01 25-36-DW-5  4,30 

MP-01  2  5-40- DW-5  4.70 

MP-01 26-60-DW-5  5.60 

.1  66  Wirewrap 
MP-01 66-1 8- DW-5  3.40 

MP-01 56-22-DW-6  3.70 


MP-01  56-36-DW-5 
MP-01 56-43-DW-5 
.125  Solder  Tall 
MP-01 25-50- DS -6 
,156  Solder  Tall 
H41 1121-10 
H41  1121-15 
H41 1121-18 
H411 121-22 
H41 1 1 21-25 

.1  56  Solder  Eye 
H41 1 131-1 0 
H411 131-15 
H411 131-18 
H41 1131-22 
H411 131-25 


'm\ 


Call  213-641-4064 


POWERACE  102  $114.95 


Intersil  LED  or  LCD 
3V2  DIGIT  PANEL 
METER  KITS 

BUILD  A  WORKING  DPM  IN  1/2  HOUR  WITH 
THESE  COMPLETE  EVALUATION  KITS 

Teal  tnoie  new  pent  for  yourself  with  Intersil's  low  coil 
prototyping  kill,  complete  with  A7Dconvert#r  end  LCDdiiplay 
(for  Ihe  7106)  or  LED  display  (lor  the  7107).  Kits  provide  ill 
materials,  including  PC  board,  lor  a  lunciioning  panel  mrrter, 

ICL7106EV  (LCD)  $29.95  ICL71Q7  (LEO)  $24.95 


....  .  -  THE  COMPLETE 

Vllvl-l  MICROCOMPUTER 
V  IIVI  ■  SYSTEM 

Fully  Assembled  —  Features  KIM-1- 
hardware  compatibility  —  28  Double 
Function  keypad(w/audlo  regponce) 

■  —  6-Dlgit  HEX  display  —  3  on  board 
programmable  Interval  timers  —  4K 
byte  ROM-resident  monitor  —  IK 
byte  2114  static  RAM  (expandable  to  4K  bytes  on  board  —  3 
PROM/ROM  expansion  sockets  for  2316/2332/2716  EPROMs 
STANDARD  INTERFACE:  Audio  Cassette  Recorder  (135 
Baud  KIM-1  compatible  and  2400  8aud)  —  Full  Duplex  20me 
TTY  Interface  —  System  Expansion  Bus  (KIM-1  compatible  — 
TV  Controller  Board  —  CRT  compatible  Interface  —  Applica¬ 
tion  Port  w/1  6  Bi-directional  TTL  lines  for  user  applications. 
Requires  s  single  5  volt  supply. 

ORDER  YOURS  TODAY . . . $269.00 


Use  a  POWERACE  for  fester  end  easier 
prototyping  of  all  types  of  electronic 
circuits 

'  POWERACE  103(shown)  $124.95 
POWERACE  101  $84.95 


HYBRID  AUDIO 
POWER  AMPLIFIER 

S1-1010G  (10W  output)  $  6.90 

SI-1020G  (20W  output)  $13.95 

'  A-SI -8  (Socket  for  above)  .95 

%  S1-103OG  (30W  output)  $19.00 

Si-IOGOG  (50W  output)  $27.80 

A-SI- 10  (Socket  for  above)  .95 

Data  with  Application  Notes  .50 


Soft-Touch  TONE  DIALER  79KK 

•  Convert  standard  rotary  phones  into  Touch-Tone, 

•  Improved  microphone  for  better  audio.  W 

•  Solid  State  reliability.  •  Convenient  operation,  1 

•  Utilize  for  tone  signaling,  also. 

•  Five  second  Installation;  Unscrew  the  mouthpiece  W  jk^Qv  ■ 

on  your  telephone  and  drop  out  the  carbon  micro*  ”  2  I 

phone  disk.  Screw  on  the  Soft-Touch  unit  and  it's 

ready  for  use. 

•  Comes  in  Six  colors  —  Black,  Tan,  Green,  White,  Red  and  Yeltovu. 

ORDER  YOURS  TODAY  P/N  2006-color  $34.95 


HIGH  QUALITY  V* \  Watt  5%  Carbon  Film  RESISTOR  SETS 

.mmmmmhm  EACH  SET  CONTAINS  840  RESISTORS-20  each 
of  the  following  values  (In  ohms)  .68,  1,  1.6,  2.2, 
W  3.3,  4.7,  6.8,  10,  16,  22,  33,  47,  68,  100,  150,  220, 

BHHHB  330,  470,  680,  IK,  1.5K,  2.2K,  3.3K,  4.7 K,  6.8K, 
.SSnQnS  1 0K,  16K,  22K,  33K,  47K,  68K,  100K,  160K, 
220K,  330K,  470K,  680K,  1M,  1.6M,  2.2M,  3.3M, 
HflU  and  4.7M 

Part 

Complete  with  Storage  Bin  RS-14-25  $24.90 


5%  CARBON  FILM  RESISTORS  8x8  MULTIPLIER 

Only  in  Multiples  of  lOOpcs per  value  Tho  57568/67558  is  a  high 
J4W . $1.69  ViW . $1.69  speed  8x8  combinatorial  multl- 

10  100  1.0K  1  OK  100K  1.0M  Pf,Br  vwh,ch  con  multiply  two 

11  110  1.1K  1 1  K  1 1 0K  1.1  M  sight-bit  unsigned  or  signed  2s 

12  120  1.2K  12K  120K  1.2M  complement  numbers  and  gen- 

13  130  1 .3  K  13  K  130K  1.3M  erate  sixteen-bit  unsigned 

15  150  1.5K  16K  1 50K  1.5M  or  signed  product. 

16  160  1.6K  16K  160K  1.6M  8xB  Multiplier 

18  180  1.8K  18K  180K  1.8M  67658  $  95.00 

20  200  2. OK  20K  200K  2.0M  8x8  Multiplier 

22  220  2.2K  22K  220K  2.2M  57558  $160.00 

24  240  2.4K  24K  240K  2.4M  8x8  Multiplier  (High  Spaed) 

27  270  2.7  K  27K  270K  2.7M  67558-1  $114.00 

30  300  3. OK  30K  300K  3.0M  8x8  Multiplier  (High  Speed) 

33  330  3.3K  33K  330K  3.3M  67658-1  $192.00 

36  360  3.5K  36K  360K  3.6M  Ask  for  our  free  Data  Sheet 


10  100  1.0K  1 0K  look  1.0M 

11  110  1.1K  1 1  K  1 1 0K  1.1  M 

12  120  1.2K  12  K  120K  1.2M 

13  130  1 .3  K  13  K  130K  1.3M 

15  150  1.5K  16K  150K  1.5M 

16  160  1.6K  16K  160K  1.6M 

18  180  1.8K  18K  180K  1.8M 

20  200  2.  OK  20K  200K  2.0M 

22  220  2.2 K  22  K  220K  2.2M 

24  240  2.4K  24K  240K  2.4M 

27  270  2.7  K  27K  270k  2.7M 

30  300  3. OK  30K  300K  3.0M 

33  330  3.3K  33K  330K  3.3M 

36  360  3.5K  36K  360K  3.6M 

39  390  3.9K  39K  390K  3.9M 

43  430  4.3  K  43K  430K  4.3M 

47  470  4.7  K  47K  470K  4.7M 

51  510  5,1  K  51 K  51  OK  6.1  M 

56  660  5,6  K  56K  560K  5.6M 

62  620  6.2  K  62K  620K  6.2M 

66  680  6.8K  68K  580K  6.8M 

75  750  7.6K  76K  750K  7.5M 

82  820  8.2K  62K  820K  8.2M 

91  910  9.1  K  91  K  910K10.0M 


3)4  -Digit  BB&Bu  /  i 

Portable  DMM  , _ _  :f 

Model  2800  m,  , 

$99.95 

Comes  with 
test  leads, 

operating  manual  and  spare  fuse 


\f- — \/  Send  Check  or  Money  Order  to:  P.O.  Box  22G8P, 

Culver  City,  Calif.  90230.  California  residents  add  .  ARIZONA 
0%  sales  tax.  Minimum  Order;  $10.00.  Add  $1.00  to  cover  postage  I  ANCRONA 
and  handling  Master  Charge  and  Visa  welcomed.  Please  include  '  4618  E>  Br0*dw*v 
your  charge  card  number,  Interbank  number  and  expiration  date. 
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CIRCLE  NO.  3  ON  FREE  INFORMATION  CARO 


POPULAR  ELECTRONICS 


First  Class 
Permit  No.  217 
Clinton,  Iowa 


BUSINESS  REPLY  MAIL 

No  postage  necessary  if  mailed  in  the  United  States 

POSTAGE  WILL  BE  PAID  BY 


Popular  Electronics 

P.O.  Box  2905 
Clinton,  Iowa  52732 


First  Class 
Permit  No.  21  7 
Clinton,  Iowa 


BUSINESS  REPLY  MAIL 

No  postage  necessary  if  mailed  in  the  United  States 


POSTAGE  WILL  BE  PAID  BY 


Popular  Electronics 

P.O.  Box  2905 
Clinton,  Iowa  52732 


40B8O  Radio  Shack  "Realistic"  Model  STA-2000 
AM  'Stereo  FM  Receiver 
40881  Role!  RX-7707  AM  Stereo  FM  Receiver 
4088?  Senfiyi  Model  TU-990Q  AM  Stereo  FM  Tuner 
40683* Shure  Model  M24H  Stereo  Pnono  Cartridge 
40884' Sony  Model  TA-4650  V-FET  Stereo  Power  Ampi-lr*r 

40885'  Spectre  Acoustics  Model  2 1 0  Stereo 
Graphic  Equalizer 

40888‘Slaoion  Model  68  IEEE  Stereo  Phono  Cartridge 
40687  Teac  Model  PC- 10  Portable  Slareo  Cassette  Deck 
40£B8'Technrcs  Model  S0-6OCKJA  Linear  Phase 
Speaker  System 

40869' Thofens  Model  TD-128C  Reco>d  Prayer 
40969*  Ahai  Model  GX-270D-SS  Four- Channel  Tape  Recorder 
**  40970  Speakertab  Model  S?  Speaker  System  Kit 
*"  40972*  Dual  Model  l  ?45  Automatic  Tumtebte 
*■*  4Q973'  Burwen  Model  DNF  I201A  Noise  Reducer  System 

COMMUNICATIONS 

40890' Cobra  Model  29XLR  40-Ch  AM  CB  Mobile 
Transceiver 

4[)89i  'Drake  Modet  SSR-i  AM.  SSB  Communications 
Receiver 

40892-  Kenwood  Model  TS-820  Amateur  Radio  Transceiver 
40893" K ns  Model  XL- 50  40- Qh.  AM  CB  Mobile  Transceiver 
40894 'President  Model  Washington  40-Ch 
AM  SSS  CEJ  Base  Slaton 

40095  Vaesu  Modet  FRG-7  AM  SSB  Communications 
Receiver 

40971  'General  Electric  Modef3-S82S  AM  SSB  CB 
Transceiver 

^  40974  ■  Realistic  Model  TRC-449  Mobile  AM  SSB  C8 
Transceiver 

TEST  INSTRUMENTS 

40928’ B8K -Precision  Model  20O  Digital  Multimeter 
40929’  BaK-Pteqisron  Modal  147iB  Deal- Trace  Scope 
40930’ Ball animo  Model  lOiQA  Dual-Trace  Scope 
40931  ’Fluke  Model  802OA  Digital  Mullrmeter 
40932’  Re wish  Packard  Model  260  Digilai  MuHimeier 
40933*  Sencore  Model  Dvm-32  Digital  Muinmeter 
40934  ■  Sericore  Model  TF-70  Ponaoie  Transistor  Tester 
40935’ Trrptet  Model  80  Analog  MuHimeter 


SPECIAL  ARTICLES 


40867  Kow  Jo  f)es»ign  Your  Own  Power  Supplies 
4386$  The  Care  8  Feeding  Of  MiCd  Batteries 
40069  Build  A  Gas  A  Fume  Detector 
v*  409C3  Six  CMOS  Circuits  For  Experimenters 
v  40967  Programming  Calculators  For  Fun  and 
Games  —$1.50 

**  40980 'Zap  Mew  Life  into  Dead  NiCd  Batteries 

'REPRINTS  ARE  St  EACH,  ?H  FOR  THOSE 
MARKED  WITH  ASTERISK,  MINIMUM  ORDER  S3  00 


HERE’S  HOW  TO  ORDER 

Mail  your  order  along  with  your  name,  ad* 
dress,  and  remittance  in  the  amount  of  ST 
for  each  reprint;  75#  for  reprints  marked  with 
an  asterisk;  SI .50  for  those  noted.  Residents 
of  CA,  CO,  DC.  FL,  IL,  Mi.  MO,  NY  STATE 
and  VT  add  applicable  sales  lax. 

Please  be  sure  you  identify  reprtnis  being 
ordered  by  the  appropriate  #'s  shown  above. 

OUTSE0E  USA-  ADD  $ 2  PER  ORDER, 
MINIMUM  ORDER  33. 

ORDER  FROM;  POPULAR  ELECTRONICS 
REPRINTS,  P.O.  Box  278,  Pratt  Station, 
Brooklyn,  N.Y.  11205- 


t 

as  one,  two,  three.  And  ab¬ 
solutely  free. 


Print  or  type  your 
^Bj  name  and  address  on 
the  attached,  card. 
Use  only  one  card 
per  person. 


Circle  the  number(s) 
on  the  card  that  cor¬ 
respond  to  the  num- 
berts)  at  the  bottom 
of  the  advertisement  or  arti¬ 
cle  for  which  you  want  more 
information. 

(Key  numbers  for  advertised 
products  also  appear  in  the 
Advertisers'  Index.) 


3  Simply  mail  the  card, 
and  the  literature 
will  be  mailed  to  you 
free  of  charge  from 
the  manufacturer. 


FREE 

INFORMATION: 

This  address  is  for  our  product  Free 
Information  Service  ov\y.  Editorial  in- 
quiries  should  be  directed  to  POPULAR 
ELECTRONICS,  One  Pork  Avenue, 

New  York,  N  Y  10016, 


POPULAR  ELECTRONICS  PE10782 

USE  ONLY  ONE  CARO  PER  PERSON 

NAME _ 

ADDRESS _ _ 

CITY - STATE _ ZIP _ 

{Zip  Code  must  be  included  to  insure  delivery.)  (Void  after  Dec.  31,  197B) 

Do  you  own  or  have  access  to  a  microcomputer? 

□  Yes  □  No 

If  yes,  do  you  use  the  microcomputer  for  business,  pleasure,  both? 

□  Business  □  Pleasure  □  Both 

4.CD  Please  send  ma  1 2  issues  of  Popular  Electronics  for  $8.97  and  bill  me. 

1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30 

31  32  33  34  35  36  37  38  39  40  41  42  43  44  45 

46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 

61  62  63  64  65  66  67  68  69  70  71  72  73  74  75 

76  77  78  79  80  81  82  83  84  85  86  87  88  89  90 

91  92  93  94  95  96  97  98  99  100  101  102  103  104  105 

106 107  108  109  110  111  112  113  114  115  116  117  118  119  120 


POPULAR  ELECTRONICS  PEI 078 t 

USE  ONLY  ONE  CARD  PER  PERSON 

NAME _ _ _ _ _ 

ADDRESS _ 

CITY _ STATE— _ _ ZIP  _ 

(Zip  Code  must  be  included  to  insure  delivery.)  (Void  after  Dec,  31,  1978) 

Do  you  own  or  have  access  to  a  microcomputer? 

□  Yes  □  No 

If  yes,  do  you  use  the  microcomputer  for  business,  pleasure,  both? 

□  Business  □  Pleasure  O  Both 

4  CD  Please  send  me  12  issues  of  Popular  Electronics  for  38.97  and  bill  me, 

1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 

16  17  18  19  20  21  22  23  24  25  26  27  28  29  30 

31  32  33  34  35  36  37  38  39  40  41  42  43  44  45 

46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 

61  62  63  64  65  66  67  68  69  70  71  72  73  74  75 

76  77  78  79  80  81  82  83  84  85  86  87  88  89  90 

91  92  93  94  95  96  97  98  99  100  101  102  103 104  105 
106 107  108 109  110  111  112  113  114  115  116  117  118  119  120 
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IJG  BACK  INFLATION  WITH  THIS  EXCLUSIVE  If  SALE 

Y  1  AT  SALE  PRICE,  GET  2ND  FOR  tC  MORE!!! 


*^355"^ 


SALE 


digttul  technicians  bom 
The  complete  guts  are  1 
with  black  plastic  case 


7-SEGMENT  READOUTS 


O  3V,  DIGIT  LCD  WRISTWATCH  OtSPLAY  (»  3M0) . 3  for  S 

□  5PERRY  FLAT  NIXIES,  orange,  .3"  dual  digit  |»  S014) . 3  lor 

□  SPERRY  FLAT  NIXIE5,  orange,  .3”,  1  Vi  dig  («  5015) . 3  lor 

□  MAN-3  BUBBLE  READOUT,  .ID”  rad.  com,  cath.  ("  3338)..  6  lor 

o  MAN-4  READOUTS,  bubble,  red,  com.  anode,  .19"  |«  1503). 2  for 

0  FND- 10  BLOCK  READOUT,  .122”  com  cathode  (<  2082). . . .  2  for 

□  8-DIGIT  READOUT,  led,  com  cathode,  red  («  5190} . 1  for 

□  FND-503.  .5”  red,  com  cathode,  7-eeg.  («  2949) . . 

□  FND- 500.  .5"  red,  com  anode,  7  teg.  (</  2950) . 

□  FND-800,  .8”  red,  common  anode,  [«  3030) . . 

□  FND-B03.  .8"  red,  common  cathode,  (o  33271 . 

AMPLIFIERS? 

0  9  WATTS  ON  A  CHIP,  Toehlba  TA7208  [0  S0S7).,, . . . 

□  3  WATT!  ON  A  CHIP,  G-E  PA  283  (0  1822) . 

□  1-  10  WATT  STEREO  AMPLIFIER,  PA,  hi-fi,  mobile,  1*V  (0  B324)  .. 


leatherette  band,  fi  functions. 
HOURS,  MINUTES. 

SECONDS,  MONTH,  and 
DATE.  Sorry,  no  specs.  Wt.  2  nr. 

Cat.  No.  9287 


ONE  CENT  SALE 
6  (or  91.20 
6  lor  1.20 
6  for  1.20 
12  tor  1.01 
4  for  1.01 
4  lor  1.20 
2  for  1.96  , 
2  lor  1.51  : 

2  lor  1.S1 
2  (or  3.96 
2  lor  3.96 


IC  SOCKETS? 


□  8-PIN  MINI-DIP  (0  2123). .  4  lor  SI. 19 

o  14-PIN  DIP  (“  1308) . 3  lor  1.19 

□  16-PIN  DIP  «  1309} . 3  tor  1.19 

□  18-PIN  DIP  (0  3378} . 6  lor  1.19 

□  24-PIN  MSI/DIP  U  3886).  2  for  1.19 

o  28-PIN  MSI/DIP  (»  3887}.  2  (or  1.19 

Dir  swiTi  ans! , 

□  2  SWITCHES  ON  A  DIP  l«  3668) . 

□  3  SWITCHES  ON  A  DIP  U  3669  . 

□  6  SWITCHES  ON  A  DIP  (0  367l) . 

□  B  SWITCHES  ON  A  DIP  (0  5160) . 


8  lor  SI. 20 
6  (or  1.20 
6  lor  1.20 
12  for  1.20 
4  lor  1.20 
4  for  1.20 


1 

4.95  2  for $4.90 r 

»'».now '  f-\( 

U"'l-  ’Vvilc  rl’!'  V*T  X 

^  0  \|  1^  in*  ,|  ^ '  11  t  f*  Jonp  | 


TTL’S  AT  “CENT-CIBLE”  PRICES 


T  ype  No. 

□  9N7471 

□  SN7472 

□  9N7474 

□  SN7479 

□  SN7480 

□  5N7482 

□  SN7483 

□  SN7486 

□  SN7489 

□  SN7489 

□  SN7490 

□  SN7491 

□  SN7492 

□  SN7493 

□  SN7494 

□  SN749S 

□  SN7496 

□  IN 7488 

□  SN74107 

□  SN74113 

□  SN74114 

□  SN74121 

□  9N74123 

□  SN74126 

□  SN74136 

□  5N74140 

□  8N74145 

□  SN741S3 


Each  2  for 
‘38  .36 


3.49  3.80 

.99  1.00 

1.29  1.30 


Typo  No, 

□  SN741S4 

□  SN741BS 

□  SN74156 

□  SN74157 

□  SN741S8 

□  SN74161 
P  SN  74163 

□  SN74164 
P  SN7416S 
P  SN74166 
P  SN  74173 

□  SN7417S 

□  SN74177 

□  SH74179 

□  SN74180 

□  SN74182 

□  SN74190 

□  SN74191 

□  SN74192 

□  3N74193 

□  SN74194 

□  SN74197 

□  SN74199 

□  5 N 74200 

□  SN742S1 

□  SN742S4 

□  SN74298 


BLE” 

.  K  TO- 3: 1 


Type  No. 

□  LM300H 

□  LM300N 

□  LM301V 

□  LM301H 

□  LM308V 

□  LM308H 

□  LM309K 

□  LM311V 

□  LM320T-6 

□  LM322N 

□  LM339N 

□  LM340K-5 

□  LM340K-G 

□  LM340K-8 

□  LM340K-12 

□  LM340K-15 

□  LM340K-18 

□  LM340K-24 

□  LM340T-5 

□  LM340T-G 
U  LM34U1-12 

□  LM340T-15 


PRICES 

I  1 0-5;  N  Dll' 

Type  E 

□  LM709H 

□  LM709N 

□  LM723N 

□  LM733N 

□  LM741H 

□  LM747H 

□  LM1304  1 

□  LM1310  1 

□  LM1312  2 

□  LM1414V 

□  LM1458V 

□  LM1800N 

□  LM3028H 

□  LM3900N 

□  LM3909V  1 

□  LM42S0  1 

□  LM7S4S1 

□  LM75453 

□  LM75491 

□  LM  75492 

□  LM7S494 

□  PA263  1 

□  DMS8G4N  1 


Hr  j&\ 

i-h.  vis  «£  va\ 


ZENERS!  0— •  by  CaL*T 

to.  S210A  &  voltage  &  wattage 
1  Watt  Sale  14  SALE 
O  7.5V  5  (or  SI.  IO  tor  51.01 


Order  by  Cat  No.  5210D 


5  lor  1.  10  for  1.01 


J®  or  *  °  O  6.V  3  for  1.6  tor  1.01 

}®  °r  i‘21  □  B.1V  3  for  1.  6  for  1.01 

10  for  1.01  0  1S.  V  3  tor  1.6  for  1.01 


?!°r  J*  ?  □  18-  V  3  tor  L6for  l!oi 


5  lor  1.  10  lor  1.01  1 


PARTS  &  SEMI  "ONE-CENTERS" 

o  100-CAPACIT0N  SPECIAL,  diace,  mylar,  lytiea,  more  (0  2738) . 2.00 

O  10-VOLTAGE  REGULATORS,  hobby  LM320,  340,  TO- 3  (0  3330) .  2.00 

□  30-PANEL  SWITCHES,  slide*,  rotariee,  mod,  etc  (0  1268) .  2.00 

□  200-RE5IST0R  SPECIAL,  V4  to  1W,  carbon,  metal  (0  3054) .  2.00 

n  200-HALF  WATTERS,  resistors,  carbon,  metal  («  3046) . . .  2.00 

n  100  NATIONAL  IC  BONANZA,  (inters,  7400*  ROMS  (a  2860) .  2.00 

□  1  5-LM340T  VOLTAGE  REGULATORS,  3  to  24V,  T0-220  (*  2635) . 2.00 

n  100  POLYSTYRENE  CAPS,  tast'd  values,  voltage,  hl-Q  {0  2729) .  2.00 

□  SO-THERMiSTORS,  resistor*  that  change  with  temp  (0  4089) . 2.00 

□  20-BRIDGES,  unteated,  2,  4,  6,  amp,  lull  wav*  {0  4022) .  2.00 

O  2S-LAMP'N'50CHET  SETS,  micro,  l.SV,  T2  (a  3957) . . .  2.00 

a  15-MIXED  READOUTS,  hobby,  untested,  .127,  .3,  .3,  etc.  (0  3819).... . 2.00 

□  ISO-QUARTER  WATTERS,  resistors,  metal  (Urn,  marked  (0  3413) . 2.00 

□  100  PLASTIC  TRANSISTORS,  untested,  TO-92  (0  2604) .  2.00 

□  200  PREFORMED  RESISTORS,  %,  V4,  1W,  marked,  seat'd  <0  2608) . 2.00 

□  200-PRECISION  RESISTORS,  V4,  Vi,  1W,  IX.  2X  marked  (0  2428) .  2.00 

□  60-DIPPED  MYLARS,  ehlny  llniah,  asat'd  value.  (0  2397) .  2.00 

□  30-VOLUME  CONTROLS,  audio,  linear,  aaat’d  value*  (0  2421) .  2.00 

□  30-CLOCK  CHIPS,  National,  hobby  8  untested,  alarm  (0  5089) .  2.00 

□  30  MM5262  2K  RAMS,  hobby,  untested  (0  3940) .  2.00 


□  10-PUSH  SWITCHES,  push-to-braak,  apst,  alarm*  (0  5289) . 2.00 

□  2 5- CD  4000  SERIES  CMOS,  untaatad,  SOX  uaeabl*  yield  (0  5284) .  2.00 

a  1 -CHARACTER  GENERATOR,  5x7  Moatek  MK  2002P  (0  3898) . 4.95 

□  1  CONDENSER  MIKES,  aenaltlve,  500  ohm*  l.S  Volt*  (0  3178) . 4.95 

□  1  50-GLASS  ZENERS,  400  MW,  untested,  better  than  SOX  yield  {«  2740) .  2.00 

□  75-CARB0F1LM  RESISTORS,  Vi,  Vi  watt,  5  A  10X,  marked,  Beat's  {0  3534) .  2.00 

a  250-UNMARKED  CAPACITORS,  polyatyrerte,  molded,  pop  veiue*  (0  3805) .  2.00 

□  300-SILICON  SIGNAL  DIODES,  micro,  ■!■**,  Sonera  tool  SOX  yield  (0  2628) .  2.00 

a  a  IC  SOCKETS,  14,  18  pin,  aoldar  tali.  (0  3821) . 2.00 

□  100-  1N4 148/914  SWITCHING  DIODES,  S0X+  yield.  Unteated)  (0  2418) . 2.00 

□  30- PC  TRIM  POTENTIOMETERS,  thumbwheel,  screwdriver  east.  (0  3345) . 2.00 

□  15-SLIDE  VOLUME  CONTROLS,  asat’d  value*,  dual*,  alnglea  (0  3057) . 2.00 

□  75-4"  CABLE  TIES,  pleatic,  like  “Ty-wrap"  (0  5218) . 2.00 

□  10  CRYSTALS,  may  include  CB,  Ham  A  more  (0  3250) .  2.00 

□  100-TERMINAL  STRIPS,  from  2  lug*  up  l«  3136) .  2.00 

□  30-NE-2NE0N  LAMPS,  all  100X  good  (0  2613) . 2.00 

□  40-H.  SHIELDED  CABLE.  1  cond,  mlkaa,  phono*,  {0  3577) .  2.00 

□  3  SOUND  TRIGGERS,  aound  triggers  ser  w/emp  (0  3625) . 2.00 

□  10-CB  CRYSTALS,  for  phase  lock  loop,  HAM,  HC/1B  (0  5050) .  2.00 


200  for  2.0 f 
20  lor  2.01 
60  lor  2.01 
400  (or  2.01 
400  lor  2.01 
200  lor  2.01 
30  lor  2.01 
200  for  2.01 
100  tor  2.01 
40  tor  2.01 
SO  lor  2.01 
30  lor  2.01 
300  lor  2.01 
200  lor  2.01 
400  lor  2.01' 
400  lor  2.01 
120  for  2.01 
60  lor  2.01 
60  lor  2.01 
60  lor  2.01 
20  lor  2.01 
SO  lor  2.01 
2  lor  4.96 
2  tor  4.96 
300  lor  2.01 
ISO  lor  2.01 
500  for  2.01 
600  for  2.0L 
16  for  2.01 
200  lor  2.01 
60  lor  2.01 
30  (or  2.01 
ISO  (or  2.01 
20  for  2.01 
200  for  2.01 
60  (or  2.01 
80  It.  lor  2.01 
6  lor  2.01 
20  for  2.01 


IMAGINE  GETTING  A  CALCULATOR  REJECT  FOR  ONLY  A  PENNY!!!! 

Your  Choice  ^  for  1  LED  OR  FLUORESCENT 

$5.95  L«iJ  CALCULATOR  GAMBLE! 

.  ...  .  i,mr  PL......  •>  utvU'X  fJHKKN 


PARTS 

ALONE 

are 

WORTH 

more 

than 

\  PRICE! 


The  unmhl«*»fn  lifetime  YOU 
CAN'T  LOSE’  Factory  dumptj 

his  pri.d ti<  i i‘>n  line  rrjccLK  iind 

custom t>r  returns.  Why  lire thesi 
reject  s'.’  Mostly  key  hoard 
problems,  we  are  told  Hut  at 
these  prices,  who  cares!  Vest 
pi s'ket  size-  only  •'<  x  f>  x  1  deep. 
O  5292  Hoiiri.’hCiMll 

n  5291  LED 


Choose  from  2  styles.  (iKKKN 
fluorescent  V  digit*.  <;r  Khl) 
all-LKIV I *2!V digits  Iioth  styles 
feature  H  digits.  22  keys.  -1 
arithmetic  funeimns.  -I  memory 
functions.  percent,  eijuais. 
clear.  All  unit*  complete,  anti 
include  operation  monun 
(Batteries  not  inclunedl  wt.  t* 


□  1-VEEDER  ROOT  COUNTER,  000-999,  resettable,  panel  mt.  {0  S081) . 

□  2-DUAL  CATE  MOSFET,  slm.  to  3N200,  3N187,  lor  RF  A  Mixer  (0  9101) . 

□  2  LCD  THERMAL  INDICATORS,  A8-108°F,  7x1”,  flexible  (0  S195) . . . 

a  1-JOYSTICK,  four  100K  pots,  with  knob  (0  3308A) . 

□  1-EECO  THUMBWHEEL  SWITCH,  BCD,  <^7  (0  2870A) . 

□  1-PLESSEY  TV  SIDEBAND  FILTER,  for  chen,  3  or  4  (0  3975) . 

a  2.9V  NI-CAD  CHARGER  PAH,  plug-fn,  125m*,  125  VAC  prl  (0  4098) . 

□  20-DATA  ENTRY  PUSH-SWITCHES,  epst,  norm  open,  lor  keyboard*  (0  5279) _ 

□  75  SN 7400  TTL  ICs,  untested  50X+-  yield,  pop  typae  (0  2415) . 

□  10O-MIN1  DIP  ICs,  linear*,  untested  50X+  yield,  pop  types  (0  3245) . . 

C  30-LM380  AUDIO  IC's,  2  watts  on-a-dlp  50X+  yield  (0  5284) . 

a  75-LINEARS,  OP  AMPS,  unteated  S0X+  yield,  ampa-dlps-minldlps  (0  2416) . 

□  too  TTL*  A  LINEAR  MIXED,  with  7400*.  50X+  yield  (0  2431).-.. . 

□  1-40  CHANNEL  CB  SELECTOR,  w/knob,  lor  PLL  circuits  (0  5045) . 

o  l  23  CHANNEL  CB  5ELECTOR,  w/knob,  for  PLL  A  xtal  [0  5044) . 

q  1 5-‘‘P0P”  OPTICAL  LENSES,  plano-convex,  1"  die,  plastic  (0  5043) . 

□  10  IC  "DICE’1,  microscopic  circuits,  teaches  theory  (0  306S) . . 

□  1-6"  HI-FI  SPEAKER,  full  range,  lor  car-n-home  (0  5294) . 

□  1  LED  WATCH  GUTS,  man’*,  how  good?  W*  don't  know  (0  3267) . 

□  1-UHF  TUNER,  solid  state,  standard  type  {0  2927) . 

□  10  SLIDE  SWITCHES,  asst  pop  style*  (0  1495) . 

o  4-TANTALUM  CAPACITORS,  6  8  uF  35V,  dipped  (0  5281) . 

□  5  PANCAKE  PHOTOCELLS,  600  to  15K  ohms  («  2939) . 

D  1  100KHZ  MARKER  CRYSTALS,  approx  for  marker  gan.  (0  3896) . 

□  1-MOTHERBOARD  EDGE  CONNECTOR,  106  pin*,  .123”  (0  3987) . 

□  1-48  PIN  EOGE  CONNECTOR,  .12$”  spacing  (0  3963) . 

□  1-SP5T  24V  REED  RELAY,  norm  open,  dip  style,  1280  ohms  {0  5175) . 

□  150  PREFORMED  DISC  CAPACITORS,  mark-d  values,  asat'd  (0  2605) . 

□  10-  CALCULATOR  KEYBOARDS,  20  keys  and  up.  (0  3824) . 

□  3-  ALARM  WARNING  STICKERS,  for  windows,  2-3/4"  x  3"  (0  5338) . 

□  10- CALCULATOR  SWITCHES,  5PST-N.0.,  last’d,  W’aq.  (0  5371) . 

□  1-  ITT  6  DIGIT  COUNTER,  1 10VAC,  with  mounting  flann  (0  5392) . 

□  6-  2N2369 TRANSISTORS,  NPN  switch,  Ilk*  2N2222.  («  1992) . 

□  3-  6  AMP.  50  PIVTRIAC,  TO-Smatal  case.  (0  5403) . 

□  2000-FACTORY  REJECT  DIODES,  xenare,  feet,  signal,  unteated  (0  8389) . . . 

□  40-  AXIAL  ELECTROS,  asat'd  value*  A  capacitance.  (0  3227) . 

□  40-  UPRIGHT  ELECTROS,  aeet'd  values  A  capacitance.  (0  3226)  . . 

□  ISO- RED  DISC  SPECIAL,  Erie,  moetly  marked,  pop  value*  (0  5341) . 

□  10-  IS  VOLT  ZENERS,  400  mw,  glaaa,  axial.  (0  5404) . 


2  for  1.50 
4  lor  1.01 
4  for  1.01 
2  for  4.96 
2  for  1.50 
2  lor  1.96 
2  for  1.50 
40  for  2.01 
150  for  2.01 
200  for  2.01 
•O  for  2.01 
150  for  2.01 
200  for  2.01 
2  for  1.01 
2  for  1.01 
30  lor  1.20 
20  for  1.20 
2  (or  4.96 
2  for  1.96 
2  for  1.01 
20  for  1.01 
8  for  1.01 
10  for  1.01 
ZNrLM 
2  for  3.51 
2  for  1.96 
2  for  1.50 
300  lor  4.01 
20  for  2.01 
8  lor  1.01 
20  lor  1.01 
2  for  1.96 
12for  1.01 
6  lor  1.01 
4000  lor  2.01 
BOfor  2.01 
•O  for  2.01 
300  lor  2.01 
20  for  1.01 


1N4000  Epoxy  Rectifiers  Order  by  Cat.  No.  and 


CaL  No,  Type  Volt* 

□  2377  1N4001  SO 

□  2378  IN 4002  100 

□  2379  1N4003  200 

□  2380  IN 4004  400 

□  2381  IN 400 5  600 

□  2382  IN 40 06  800 

□  2383  1N4007  1000 


Sale 

10  for  S  .75 
10  for  .85 
10  for  .95 
10  for  1.19 
10  (or  1.39 
10  for  1.49 
10  for  1.59 


14  SALE!  T*pp 
20  for  %  .76  N«>. 

20  for  .86  ,  _ 

20  for  .96  \l  s. 

20  for  1.20  AmpI 
20  for  1,40  •  Mini 


'  10  AMP  POWER  TABsI 

1730-SCR-S 

1448  -  triacs  41  OA 

1590  -  QUAOR4CS  - T 

*»v  ; 


BULLET  RECTIFIERS? 

Order  by  Cat.  No.  60B84  and  voltage 
1.5  AMR 


2  for  1.50 

CERMET  TRIM 
POTENTIOMETERS 


**!•  2  for 

*  M  5  5* 

■*9  .70 

‘i®  1.20 

l.fll 


(m)  -  multi  turn 
(•)  -  single  turn 


10  for  $.59  20  for  $.60  □  lo(m)  olOOlm)  □  750(m)  □2.5K(g)  o20K(a) 

7I  ^  o20  m  0200  m  OlKjm)  dSK(*)  □  20OK  m)  □  SOOK(m) 

\n\W  ’ll  D50  m  □  500 |mj  □  2K  m  □  10K(a  o2B0kM  b  1  M.g(m) 

10  for  .89  20  for  .90  0rd#r  No  53M  a||d  ¥-(u. 


FULL  wave  UHIUGE  RECTIFIERS? 

10  AMP  pni!  -  I  1  f  I— 1 


PRV  Sale  2  (or  □  400 
Order  by  Cat.  No  °  ,  ■*>  S  ^OO 

„  □  100  1^49  1-50  □  800 

2447  A  voltage  g  20Q  1.70  niopp 


1.99  2.00  i 

2-25  2.26 

2.50  2.51 

2.75  2.76 


WE  FIGHT 
INFLATION 


leds:  fA\ 

YOUR  CHOICE  5  for  $1.00\N 
lc  SALE  10  for  $1.01 
Order  by  Cat.  No.  rVi 

O  0  1788  MICRO  TOPHAT  RED  > 

□  0  1795  JUMBO  TAPER  CLOUDY 

□  0  1802  MICRO  SINGLE  PIN  RED 

p  0  1948  MICRO  YELLOW 

□  0  2135  JUMBO  RED 

O  0  2136  JUMBO  TAPER  RED 

p  0  2137  MICRO  RED 


-  Ti 

\{POLY  PAKS®i 

★  Send  for  FRFF  P.O.  boy  o^  r.. 


2790  JUMBO  RED  CLEAR 


{  Send  for  FREE  P^.BOX  942-E3Q  1 

£  CATALOG  SO  LyNNFIELD,  MA  * 


?  COPYRIGHT  1978  -  POLY  PARS*,  INC. 


OCTOBER  1978 


Why  buy  by  store?  You'll  only  pay  more / 


Shop  mail  order-n-save! 


CIRCLE  NO  49  ON  FREE  INFORMATION  CARD 
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All  Items 
stocked  in 
depth. 
Ready  for 
immediate 
shipment 


Pari  No.  Price 

Part  No. Price 

Part  No.  Price 

Part  No.  Price 

PartNo.Price  ’ 

PartNo.Price 

Part  No.  Price 

Part  No.  Price 

74H00 

.16 

74H20  .16 

74H61 

.18 

74H101 

.35 

74S00 

.25 

74LS00 

.15 

74LS83 

.79 

74LS156 

.80 

74H01 

.16 

74H22  .16 

74H62 

.18 

74  HI  02 

.35 

74S04 

.27 

74LS04 

.18 

74LS93 

.49 

74LS161 

.84 

74H02 

.16 

74H30  .18 

74H64 

.16 

74H103 

.50 

74S11 

.19 

74LS12 

.19 

74LS95 

.70 

74LS163 

.84 

74H03 

.16 

74H40  .16 

74H65 

.16 

74H106 

.45 

74S15 

.19 

74LS14 

.68 

74LS109 

.32 

74LS165  1.25 

74H04 

.17 

74H50  .16 

74H71 

.35 

74H108 

.49 

74S20 

.19 

74LS15 

.17 

74LS112 

.32 

74LS170  1-25 

74H05 

.17 

74H51  .17 

74H72 

.31 

74H113 

.24 

74S22 

.19 

74LS28 

.19 

74  LSI  23 

.79 

74LS174 

.69 

74H08 

.22 

74H52  .17 

74H73 

.49 

74H114 

.24 

74S40 

.19 

74LS37 

.23 

74LS132 

.79 

74LS175 

.69 

74H10 

.16 

74H53  .17 

74H74 

.24 

74H183  2.25 

74S64 

.19 

74LS38 

.23 

74LS138 

.64 

74LS191 

.90 

74H11 

.22 

74H54  .18 

74H76 

.55 

74S74 

.39 

74LS40 

,19 

74LS139 

.64 

74LS192 

.95 

74H12 

.16 

74H55  .18 

74H78 

.55 

74S112 

.45 

74LS47 

.89 

74LS151 

.59 

74LS195 

.66 

74H15 

.17 

74H60  .18 

74H87  2.75 

74S151 

.60 

74LS73 

.29 

74LS153 

.59 

74LS196  1.09 

Part  No.  Price 
74LS197  1.09 
74LS251  .85 
74LS257  .60 
74LS258  85 
74LS280  1.70 
74LS283  .85 
74LS290  .85 
74LS324  1.25 
74LS365  55 
74LS366  .55 
74LS390  1.50 
74LS393  1  25 


'  TTL 
PLASTIC 
DUAL- 
IN-LINE 
I.C.’s 

Lowest  Prices 
Ever  Offered 
Anywhere 


r 

GENERAL  INSTRUMENT 

1  AMP  Rectifiers  (Epoxy) 

Slock  level 

Part  No 

Price 

■:  2  3  Million 

1N4001 

50V 

029 

12  Million 

IN 4002 

100  V 

.039 

>  .7  Million 

1N4003 

200V 

.045 

3.8  Million 

IN 4004 

400V 

.049 

21  Million 

1N4005 

600V 

.055 

4  Million 

1N4006 

800V 

065 

i  3.7  Million 

1N4007 

1000V 

.07 

1.5  AMP  Single  Phase 

Silicon  Bridge  Rectifiers 


Stock  level 

Part  No 

Price 

8000 

W02M 

200V 

28 

42000 

W04M 

400V 

32 

450000 

W06M 

600V 

34 

120000 

W06M 

800V 

39 

4s. 

W10M 

1000V 

“J 

UV  EPROM 

Slock  level  Pan  No  Price 

18800  2708  £457.99 

MOS  Static  RAM’s 

Stock  level  Stock  level 

57600  26200 

Part  No  Pan  No 

2114  2102LFPC 

1K350NS 

{Low  Power) 


Dual  In-line 
Sockets  ^ 


Finest  Quality  Sockets  Available  Anywhere 

•  PLUGGABLE  SOCKET  FOR  1C  PACKAGES 
WITH  LEADS 

•  HIGH  RELIABILITY  GAS-TIGHT  JOINT. 

•  FULLY  QUALIFIED  TO  Mil-S-8374 

•  COMPACT  LOW  PROFILE  DESIGN 

•  NO  WICKING  WHEN  SOLDERED  TO 
PC  BOARD 

•  FLAMMABILITY  RATING  UL-940V-0 


SWITCHING  DIODES 

Part  No.  Price 

1N914  100V  4NS  .027 
1N4148  100V  4NS  .027 


PnceJrfCi  7.50  Price  1.19 

MOS  Dynamic  RAM's 

Stock  level  Stock  level 

17700  11200 

Part  No.  Part  No 

4060  416 

4K  300NS  16K250NS 

Price  3.95  Price  13.95 

U  ART's 

Stock  level  Stock  level 

38000  11000 

Part  No.  Part  No. 

AY5-1013A  AY3-1015 

Price  4.95  Price  5.95 

IK  CMOS  RAM 

Stock  level  Part  No.  Price 

l  13800  5101  4 SONS  4.95 

V  (Low  Power) 


MICROPROCESSOR 

CHIPS 

CPU's 

Stock  level  Part  No.  Price 

13900  8080 A  £955.95 
3500  6800  £95  7.95 

Interface 
Support  Circuits 


Slock  level 

Part  No 

Price 

16400 

8212 

1.98 

1100 

8214 

*£53.95 

36800 

8216 

1.98 

2800 

8224 

2.75 

4700 

8226 

1.98 

2800 

8228 

4.75 

1200 

8238 

4.75 

8800 

8251 

£95  4.95 

700 

8253 

14.95 

5800 

8255 

5.95 

1600 

8257 

9.95 

•  500 

8259 

14.95 

2300 

6810 

3=95  3.50 

2800 

6820 

*£5.3.95 

5500 

6850 

5£54.95 

1000 

6852 

£954.95 

f 

m 


Slock  level 

Contacts 

Pnce 

140000 

SPIN 

.11 

345000 

14  PIN 

.13 

156000 

16  PIN 

.15 

33000 

18  PIN 

.19 

18000 

22  PIN 

.27 

84000 

24  PIN 

.28 

25000 

28  PIN 

.36 

46000 

40  PIN 

.48 

1978 IC  MASTER 


Complete  integrated 
circuit  data  selector.  New 
1978  edition  (2200  pages) 
is  twice  as  big  as  last 
year.  Master  guide  to  the 
latest  I.C.’s  including 
microprocessors  and 
consumer  circuits 

Free  quart eriy  updates. 


$24.95  1 

Lowest  price  available 


9 


Active 
^Electronic 

SalesCorp. 


P.O.  BOX  1035  FRAMINGHAM,  MASSACHUSETTS  01701 

Over  •  the  •  counter  sales, 

12  Mercer  Rd  .  Natick.  Mass  01760 
Behind  Zayres  on  Rte  9 

Telephone  Orders  h  Enquires  (617)879-  0077 

IN  CANADA  3  LOCATIONS 


5651  FERRIERST. 
MONTREAL,  QUEBEC 
H4P2K5 

Tel:  (514)  735-6425 


4800  DUFFERIN  RD. 
DOWNSVIEW,  ONTARIO 
M3H  5S9 
Tel:  (416)  661-11 15 


BAXTER  CENTRE 
1050  BAXTER  ROAD 
OTTAWA.  ONTARIO 
K2C  3P2 

TaI*  /Cl  'll  QOn 


MINIMUM  ORDER  $10  00  •  ADD  $2  00  TO 
COVER  POSTAGE  &  HANDLING  •  Canadian 
customers  add  30%  lor  exchange  and  handling  All 
federal  and  provincial  taxes  extra 
Foreign  customers  please  remit  payment  on  an 
international  bank  draft  or  international  postal 
inoney  order  in  American  dollars 


108 


CIRCLE  NO.  1  ON  FREE  INFORMATION  CARD 


POPULAR  ELECTRONICS 


CORPORATION 

Quality  Electronic  ('(ttttpnnenis 


LX.'S  •  RESISTORS  *  TRANSISTORS  *  CAPACITORS  »  DIODES  *  IX.  SOCKETS  A  PINS  •  SWITCHES 
CLOCK  MODULES  *  OPTOELECTRONICS  «  BREAD  GOADING  &,  TESTING  DEVICES  •  DRAFTING  SUPPLIES 
DATABOOKS  ■  HEATSINKS  w  WIRE  *  TOOLS...  AND  MORE  ..  h  WRITE  FOR  FREE  CATALOG . 


CLOCK  MODULE  SALE  OF  SALES 


RUNNING  OUT! 


.'itMh 


FJKJh 

ricw* 

Jin-'.k 

HCUH 

r^c7u>i 

Mqsfi 

74C4JH 

74C4tH 

MC73N 

74CT4H 

7iC>t,n 

HUilK 

7  4 

NWM 
74C»'.* 
74CH33H 
Jiciwi 

7 1C  1 54 'I 
UClSfH 
MC1WH 
7*Ciiin 
■ 

7iC>4W 

»L154IH 

non*, 

HCU-LH 

34CI75H 

HtWiH 

Tjri'^N 

MC»IN 

K-Ct^n 

i.-Cf>N 
§snEh 
f  MS’?  IF.' 
74»a?n 
’r>'.h 


HI£IH 

?4J3M 


?4L5TC 
fill!  <4 
FlLill 
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,'iLl! 
74L5H 
.71 ISIJ 
f*v.y? 
;iSV 

miss 

JfLSJ* 

rJLi.:' 

Yll.tfH 

TilJM 

■ 

T4I1W 

JUi3? 

W-* 

riiim 

FiLiJ? 

?4L^9 
71,?  i  I 
7  I  M 
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I*1S?'C. 

7nV# 
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MLi*' 
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fi\SV) 

flLffll 
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JliiSH 
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lWJOYM  l.Jfl 
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l.jfl 
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i  ^  i  ](i 

Pr  iJg 

L*4.fl4Fi  .33 
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IttliTii-i  I  75 
1 4-iijl-t  *  .35 
,¥S."1  I  71 
14JM.F-1C'  1.V5 
LMiwt.Fi  1.71 
.vri.--  5  '.  :r 
eVJufiP-'i  175 
4.¥3*3£.74  S  ;J 
<VJi:M  it. 

UWn  f  *  ** 

i  V3M 1  Pi  «■ 

1  Mill?- 30  «ft 

1¥ii!*-37  51 


—  . tflr 

FOR  MA1Q02  AMD  M*1  Q 1 0  CLOCK  r’tfGDUILIS 


rallHTfri  ,  HFfhlAAM, n I-  SCHII.  t\f  UJ1  MF TAl  IMUM 
f*CiH1!i  IK  FihfLS  UF  11>  3- In  IHn  Ml-  UjP'JMO 
HiwiiFi  louT-ni  inniiMf  i»  uiitv  fLumn 
tiLviMiitl  Hm*( 

WTiiN I PW5  iDiFl-*-1.  AVPl 1  A(J 7  EC  MM»1  f  ■  MfiUtflbja 
All  (GWFIJHia  *  ••~W|MT 
4*  NHL  *7TH  *[p  ritni  i-ll 

1W  MW7HTIH&  iP*FH»  ?{■  M1LB1  1  MAIOJ)  J« 
I  ]  |  M.“l  "hTl  4*1  ±£i*4  rH  tf*  hUI'lll-  i* 
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v- 
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741*  1  hi  1  GJ 
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74Ltm  *4 
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T  Uii  vi  ft 

7i1ii«  P3 
7411171  ?A 
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7143313  I  ra 
;iL57«  ITU 
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7ILVW  '  » 
7l|W,  I?' 

fll'jhi  h? 
74.^1  t)T 
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imios 

TFOV'n 
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MICROPROCESSOR  COMPONENTS 


ELPAC 

POWER 

SUPPLIES 


Completely  Assembled 

SPECIFICATIONS: 

105-125/210-250  Vac,  47-440  Hz  input: 

Line  Regulation  ±0  1% 

Load  Regulation  *0  1%no-load  to  raied-load 

Output  Ripple  and  Noise  i0.1%p-p,dc  to  10  MHz 
Input/Output  Isolation  100  megohm  dc.  900  Vac 

Short  Circuit  Current  35%  rated  current 


P8085 

CPU 

$29  95 

CDP  1802 

CPU 

519.95 

B080A 

CPU 

10.95 

Z80 

CPU 

24.95 

8212 

0-Bit  Input/Output 

4  95 

2650 

MPU 

26.50 

8214 

Priority  Interrupt  Control 

795 

MC6800 

MPU 

19  95 

8216 

Bi-Directional  Bus  Driver 

4  95 

MC6810API  t?8  x  0  Static  Ram 

5  95 

8224 

Clock  Generator/Drivei 

5.95 

MC6820 

Penph  interface  Adapter 

7.95 

8228 

System  Controller/Bus  Driver 

5.95 

MC6821 

Penph  Interface  Adapter 

11.50 

8251 

Prog  Comm.  Interlace 

9.95 

MC6830L8 

1024  *  8  Bit  ROM 

14.95 

8255 

Proa  Penph  Interlace 

in  95 

MC6R50 

Asvchronous  Comm.  Adapter 

14  95 

PART  NO. 

RATINGS 
WAnS  VOLTS 

AMPS 

PRICE 

S0LV15-5* 

15 

5 

3 

$36.95 

S0LV15-12* 

15 

12 

1  5 

36  95 

S0LV30-5 

30 

5 

6 

59  95 

SOLV30-12 

30 

12 

3 

59  95 

OVP1  over  vollage  protection  tor  5QLV30-5.-12  9  95 

•SOIV15-5.  12  includes  OVP  installed  _ _ 

SUP  ’R’  MOD  II 

UHF  Channel  33  TV  Interlace  Unit  Kit 

- -aw  *Wlde  Band  B/W  or  Color  System 

jC  *■  Converts  TV  to  Video  Display  for 

IB  j  )  home  computers,  CCTV  camera, 

■p""  ^  /  Apple  H,  works  with  Cromeco  Daz- 

JL  J  zler,  SDL-20,  IRS-80,  Challenger, 

*  MOD  II  is  pretuned  to  Channel  33 

a  JUHF) 

*  Includes  coaxial  cable  and  antenna 

transformer. 

MOD  II  $29.95  Kit 


'  •"42  CRYSTALS  ar'- 

-  THESE  FREQUENCIES  ONLY  ^ 


RAMS 

756  *  1  Stflhr 

1024  x  t  Dynamic 

256  x  4  Static 

1024  *  1  S'  x  tic 

4096  »  1  Dynamic 

756  *  4  <>lA!,r 

756x4  italic 

4K « t  sra'ir  4e»nns 

4K«1  St  M'C  450ns  Lflw  P 

IK  *  4  «U1ir  lOHnx 

Ik  X  4  St |t.c  inorp;  Low  P 


tn?4  X  1  Staiir 

?5fi  *  t  Static 

756  x  1  Static 

7K  »  1  Dynamic _ 

4K  DYNAMIC  If.  PIN 

t6K  DYNAMIC  16  PIN 

4K  “ITATtr 


87523  32  x  B  <1 

87SJI5  4«6*1  B 

B7S123  32  x  0  I 

74S2A7  1024  x  1  S 

TMS751?  m  E 

2708  Stf  E 

27t6  T I  1«  E 

2716  Intel  (2516  f  1 1  I6K 


MKJ077  (UPn414t 
Mtf41tf,(UP04lf)t 
TMS1P44  46Nt 


ROM'S 

2513(2140)  Ctiararter  Generator  (uwer  case) 

?5t3t3n?ti  Chararter  Generator  (lower  rase) 

251R  Chatacier  Generator 

MMS?:tON  204B  Bit  Read  Only  Memory 

USER  MANUALS 


SHIFT  REGISTERS 

10?4  B»l Accumulator  Dynamic 

500:51  ?  Bit  Dynamic 

Oual  500/51?  Bit  Dynamic 

1024  Dynamic 

Hex  37  Btl  Static 

He*  4(1  Bil  Static 

Dual  137  Sit  Static 

51?  Dynamic 

1074  Dynamic 

Dual  255  Bit  Static 

Dual  75Q  Static 

Dual  240  Bit  Sialic 

Quad  60  Bn  Sialic 

io?4  static 

Filo 

4  x  4  Bcrii'ler 

UARTS 

306  BAUD 


PART  NO. 

FREQUENCY 

CASE 

PRICE 

CY1A 

1  000MHz 

HC33 

5  95 

CY1  84 

1  8432MHZ 

HC33 

5  95 

CY2A 

2  000 MHz 

HC33 

5  95 

CY2  01 

2  010MHz 

HC33 

1  95 

CY2  50 

2  500MHz 

HC33 

4  95 

CY3.27 

3  2768MHz 

HC33 

4  95 

CY3  57 

3  579545MHz 

HC33 

4  95 

CY3A 

4.000MHz 

HC18 

4.95 

CY4  91 

4  916MHz 

HC18 

4  95 

CY7A 

5  000MHz 

HC18 

4  95 

CY5  18 

5  185MHz 

HC18 

4  95 

CY6  14 

6  144MHz 

HC18 

4  95 

CY6  40 

6  400MHz 

HC18 

4  95 

CY6.55 

6  5536MHz 

HC18 

4  95 

CY12A 

10  000MHz 

HC18 

4.95 

CY14A 

14  31018MHz 

HC10 

4.95 

CY19A 

18  000MHz 

HC18 

4  95 

CY18  43 

18  432MHz 

HC18 

4,95 

CY22A 

20  000MHz 

HC18 

4  95 

CY30A 

32  000MHz 

HC18 

4  95 

TELEPHONE 
XEYBOARO  CHIPS 

AY  6  Stnfl  S14  95 

AY  5  9700  14  95 

AY  5  9500  4  95 

AY  5  ?l.v.  14  95 

HDitlfiS  7  95 

74C072  9  9“> 


5  00  AY-5-1013  306  BAUD 

SPECIAL  REQUESTED  ITEMS 

ICM  CHIPS  HMDS  READ  ONLY  MISCELLANEOUS 


irM7?n:  ’  vi 

k.m::op  >9  ns 

irM:?r»9  ■  95 

I  TV  GAME  CHIP  SET 

|  AY  (  R50D  J  Chin  an 


ft 


HMDS  READ  ONLY 

MrufiA^Anwi  HC90  S,9W  MK40240  117,50 

MC3061P  1195  DS0026CH  375 

MCMfi5:4  V)50  MC14O01 7  4  95  T1L3O0  10  20 

wwosr*  13  50  MC14O0LB  6  75  95H90  1195 

_ LD110/11 1  J25  00/s*( 

M  04016(744 16)  7  50 

?  010  MH2  Ciykhi  S7.951  4N33  3  95 

The  Sinclair  PDM35. 
A  personal  digital 
C  multimeter  for  only  $59” 

Uihnltal  •pkHIioNou 

DC:  Volu  (4  nnrn) 

R/n*f  I  mV  to  1001)  V 
Anuiativnf  reading  1  0*»  t  Ictmni 

Hjnut  iveiimv 


A  rliyitji  multimi-tirr  n««t  In iniMii  mi 
evp*mm\  hniky  piex  lit  •‘Nutpniw 
The  Sin 1 1. in  PIU1K  cliiitijtrh  that  lt\ 
gm  alt  dir  luntill'llx  Jt(«l  I  endue  c  v  i  m  *  an  t 
rn  a  digital  mihtmrhrt,  m  thev'nf  m-aflv 
pa.  Lad-J  in  *  mgKi-it  full  lt)(H t  pikL'-i  -nr 


Hh*  Siutl-iti  PI1M AV  (t  ,,uu  j 

plvhfty  e-nnWrJ  «ilhic>ili-aJ>jndpnK|i  Luutj'.x 

pixK’ilite  w.itlrl  mil  Opel aim \  Manual  Vmy  M. 

(hr  SiiiiIjii  W*Mt>  ii  lattiai-iiiailr  Mi 
any  i  mr  v,lti«  (vi-edOri  nuki'  tjpul  uiuasmv  tLtnxr  ti 

IlH'nN  I  Mvhtpmvui Hymn'ii  llrttf  w-reur  Voinov 

vnUBirtix  MS  Iiunpnlri  >pr- 

1 1 ilhlx.  r*h<*  .mil  rlci rr.-rtv  hi4vtn  i>im||l  Hu,,,.,; 

Unit  n  uM 


W:  ( lurernt  (I  n  n*r») 

HartXf  I  nAmJflJmA 
V.KfAi Of rradinx  I**1’*  ■  lt< 
Voic  Max  MMiluimnOI  nA 


Rttbunet  (S  ren.nl 

Ranicr  til  loJO.Mu 

\>  iiiiJiT  nl  lulling  1 5"»  *  I  ■.‘nuM 


AUTO-TEL  KITS 

As  Featured  in  August  -  Popular  Electronics 

An  Electronic 

Warning  Device  1 

For  Temperature 
and  Oil  Failure  w  \ 

f  Size.  2 W  x  2 Mr  x  %" 

AUTOTEL  —  An  audible  alarm  kit  indicating  potential  en¬ 
gine  damage.  An  audible  signal  (70  db  pulsing}  im¬ 
mediately  forewarns  a  malfunction  or  failure.  There  is  no 
sound  during  normal  operation.  Features  CMOS  circuitry. 
Complete  kit  with  all  myj  ap/q- 

components,  hardware.  54.bu/cd 


vXv>.  1/16  VECTOR  BOARD 


64P44  062XXXP  4  50  6  50  1  72  1  54 

169P44  062XXXP  4  50  17  00  3  69  3  32 

64P44  062WE  4  50  6  50  2  0  7  I  86 

84P44  062WE  4  50  8  50  2  56  2  31 

169P44  062WF  4  50  1  7  00  5  04  4  53 

169P84  063WE  0  50  1  7  00  9  2  3  8  26 

169P44  062WEC1  4  50  1  7  00  6  60  6.12 


^  . CONNECTORS 

WRtKKtJ*  25  pin*D  Subminiature 

DB25P(as  pictured)  PLUG  $3.25 

DB25S  SOCKET  4.95 

DB51 226-1  Cover  for  DB25  P  or  S  1.75 


MOLEX  CONNECTOR  PINS 


PART  NO  DESCRIPTION 

PDM35  Digital  Multimeter 
PDM-AC  H7voft  AC  Adapter 
PDM-DP  Deluxe  padded  carrying  case 


$RQ  Q(|  Swlwi*;  StinJxrJ  4  mm  tor 

CftC  ,r*lllr"'P,u*' 

0.95  I’pllxniiAl  *Upltf Xf  lit  V 

6nc  *"  iv-ii*%c  piiiitrii 

.93  uallei 


smm 


Model  2800 
$99.95 

rrme*;  wrm  Ixxl 
iMrtx  a  heating  nuniMl 
and  spate  luse 


3%-Diglt  Portable  DMM 

•  Dxp+ki*>(  Pmiertert 

■  T  niqh  LED  Display 

•  Baltxrv  oi  AC  niwiatifiu 

•  Auto  ?ei(nnq 

■  l  .Ua  1V,i  0  I  nhm  iPSrtlutioii 

•  0*e«n(jf  (tailing 

•  in  meg  mpul  impendence 

•  DC  Aaufitv  !“*  'vpiia1 
Ranges:  DC  VolMOa  0  iOOftV 
AC  Vnltaof  0  1000V 

frei}  Respnnse  50  400  H7 
DC/AC  Current  0  100mA 
Resist inrf  0  H>  meg  ohm 
Hire  8  4  « 4  4  x  2 

Accessories: 

AC  Adapter  BC-28  S9.00 

Rechargeable 
Batteries  BP-26  20.00 

Carrying  Casa  LC-20  7.50 


100  MHz  8-Digit  Counter 

•  20  Hz  UX)  MHz  Range  .  Four  (Hiwer  souces  i  e 

•  6"  LED  Display  banents.  1 1D  or  220V  with 

«  Crystal -coni rolled  umebase  charger  l?V  with  auto 

•  rul|y  Mamauc  lighter  Mapfer  and  external 

»  Portable  -  completely  7  2-10V  power  supply 

.S“rtx7  3B  MAX-100  $134.95 

x  5  ST 

ACCESSORIES  FOR  MAX  100: 

Mobile  Charger  Eliminator 

use  power  trom  ear  battery  Model  100  —  CLA  S3  95 

Chargtr/Ellminalor 

use  1 10  V  AC  Model  100  -  CAI  S9.95 


63-Key  Unencoded  I  KEYBOARDS]  Hexadecimal  Key  Pad 


The  Incredible 
“Pennywhistle  103 

$139-95  Kit  Only 

The  Pannrwhlille  103  is  capable  of  recording  data  to  and  from  audio  tape  without 
critical  speed  requirements  tor  the  recorder  and  ri  ts  able  lo  communicate  directly 
with  another  modem  and  terminal  lot  telephnne  hamming''  and  communications 
tor  me  deaf  In  addition  it  is  tree  of  critical  adjustments  and  is  butU  with  non -precision, 
readily  available  pans 

Data  Tn  ns  mi  Ml  on  Method . Frequency-Stutt  Keymg.  lull -duplex  (halt-duplex 

selectable) 

Maximum  Dala  Rale  .  . .  .300  Baud 

Data  Format  ...  .Asynchronous  Serai  (return  to  man  level  required 

between  each  chancier) 

Receive  Channel  Frequencies  ...2025  Hz  lor  spat*:  2225  Hz  lor  mar* 

Transmit  Chinnel  Frequencies  .  Switch  selectable  Low  (normal)  107D  space, 
1270  mark  High  025  space,  2275  man 
Receive  Sentitivlty  ...  46  dbm  accnusdcaily  coupled 

Transmit  Level  .  . . .  15  dbm  nominal  Adiuslable  trom  6  dbm 

to  20  dbm 

Receive  Frequency  Tolerance  . .  .Frequency  reference  automatically  adjusts  to 
attow  for  operation  between  1 600  Hz  and  2400  Hz 

Digital  Deta  InfertitJ . ElA  RS-232C  or  20  mA  current  loop  (rwerver  is 

optotsofaied  and  non  polar) 

Power  Requirements  . 120  VAC,  single  phase.  10  Wans 

Physical . All  component  mount  on  a  single  5"  by  9’ 

printed  ctrcud  board  Alt  components  included 
‘  -  VOM  Audio  Oscillator.  Freqiiency  roimter  and/or  Oscilloscope  to  align 


the  3' 


Hand  I 

$9.95  each 


m  ‘Leaves  two  hands  free  for 
working 

_  *  Clamps  on  edge  of  bench,  table 

^  or  worts  bench 

..7  ‘  Position  board  on  angle  or  flat 

„  t f  position  for  soldenng  or  clipping 

th*3  B  *  Sturdy,  aluminum  construction 

i  1  for  hobbyist,  manufacturer  or 

^  r  school  rooms 


DIGITAL  STOPWATCH 

•  Bnqht  6  Digit  lED  Display 

•  Tvnes  lo  59  minutes  59  59  seconds 

•  Crystal  Controlled  Time  Base 

•  Three  Slopwalches  m  One 
limes  Single  Evenl  -  Spill  A  Taylor 

•  Size  4  s  «?  15  *  po  |4s,  ouncesi 
■  Uses  3  Pentite  Cells 

Kit  —  $39.95 

Assembled  —  $49,95 

Heavy  Duty  Carry  Case  $5.95 
Stopwatch  Chip  Only  (7205)  S19.95 


3Vz  DIGIT  DPM  KIT 


•  New  Bipolar  Unit 

•  Auto  Polarity 

•  Auto  Zeroing 

•  Low  Power 

•  .5"  LED 

•  Single  1C  Unit 

-  Model  KB500  DPM  Kit 

$4 

Model  KB503  5V  Power  Kit  SI 

JE700  clock 

The  .If  'fill  r,  a  luw  nisi  diqii.ri  rlurk  t 
is  a  vny  high  guNity  unit  the  unit  ti 
lutes  a  srmuuied  walnut  rase  with 
rtumSKMis  nt  6  s?’.*  >i  it  utilize 
MAN'P  hiqn  briQniness  'p.ulnLt  »rv  rn 
MMM1  :  tlnev  chip 


115VAC  KIT  ONLY  $16.95 


JE803  probe  T-—S 


The  Logic  r’rob*  is  a  u«ii  -runn  is  tor  the  mnsl  part 
indespensih^  in  I’nuptr  shodinq  inqv  tamiUes 
TTL  DTL  RTl  TMDS  It  denves  the  pnwfi  a 
needs  tn  npf  rate  tlit»ctty  nh  pi  tne  rnoud  unnei 
test  dtjwmg  a  scant  i()  mA  max  II  uses .)  MANi 
readout  tn  indirete  any  ql  the  tplinwinq  slates  tiy 
these  symbols  iHi  tilOWi  ntPULRII  P  The 
Pmbe  rzm  detect  hsjh  Hequency  pulses  tn  45  MHz 
«  ran  t  r»  used  at  MD9  levels  oi  circuit  damaqr 


.- -  -J 

$9.95  Per  Kit 

printed  circuit  board 


51.95/100  pins 

¥¥4W¥¥¥¥¥¥¥¥¥¥’  M-53D-1  (minimum  order) 

MU  1111  If  Ull  $16.00/1000  pins 

Pre-packaBed  in  strips 


INSTRUMENT/ - 1 

CLOCK  CASE 

Injection  molded  unit. 

Complete  with  red  bezel. 

,4V  x  4"  *  1-9/16" 

V  $3.49 


This  is  a  63-key,  terminal  keyboard  newly 
manufactured  by  a  large  computer  manufac¬ 
turer.  It  is  unencoded  with  SPST  keys,  unat¬ 
tached  to  any  kind  of  PC  board.  A  very  solid 
molded  plastic  t3  x  4”  base  suits  most  applica¬ 
tion.  in  stock  S29. 95/each 


$5.00  Minimum  Order  -  U.S.  Funds  Only  S 
California  Residents  -  Add  6%  Sales  Tax  T 


TaL  5V  1A  Supply 

This  is  a  standard  TTL  power  supply  using  I  he  well  known 
I.M3B9K  regulator  iCto  provide  a  solid  1  AMPof  cuiranlal  5 
volts  We  try  to  make  inmgs  easy  Im  you  by  providing 
everything ynu  n^eo  tn  nnetMckaqe  including  ihe  hardware 

,0(t1^  JE225  S9.95  Per  Kit 


PROTO  BOARDS 


d  19-key  pad  includes  1-10  keys. 

ABCDEF  and  2  optional  keys  and  a 
\\  shift  key.  S10. 95/each 


Spec  Sheets  -  25 i 

1978  A  Catalog  Available— Send  41  c  stamp 


PROTO  BOARD  6 
$15.95 

(6'  long  X  4  wide) 


ELECTRONICS 


WELCOME  | 
(415)  592-8097 


PB100  -4  5  x  6'  S  19  95 
PB101  -  5.8  x  4  5  '  22.95 

PB102  -  7‘  x  4.5'  26. 

PB103  -  9"  x  6”  44  1 

PB104  -  9.5*' X  8"  54 

PB203  -  9  75  x  6'/?  x  2*4  75. 

PB203A  -  9.75  x  6Vz  x  2*«  124  95. 

imdudes  power  supply)  I 

m  PROTO  CLIPS 


MAIL  ORDER  ELECTRONICS  -  WORLDWIDE 
1021  HOWARD  AVENUE,  SAN  CARLOS,  CA  94070 
Advertised  Prices  Good  thru  October 


m  mu 

14  PIN 

$4  50 

r  % 

16  PIN 

4.75 

J HUn-' 

24  PIN 

8  50 

tmmtm 

40  PIN 

13,75. 

110 


POPULAR  ELECTRONICS 


7400  TTL 

^1 


5N74D0N 
SN7401N 
SN7402N 
SN7401N 
SN74CMN 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SV7413N 
SN7414N 
SN7416N 
SN7417H 
SM7420N 
1  SN 7421 N 
SN7422N 
SN74J3M 
SV7425N 
SN7426N 
SN7427N 
SN/429N 
SN7410N 
5N7432N 
SK7437N 
SN7438N 
SN7439N 
SN7440N 
SN7441N  I 

SN7442N 

SN7143N 
SN7444N 
SN7445M 
SN7446N  I 

SN7447N  ! 

SN7448N 
SN7450N 
SN7451N 
SN7453N 
5N  7454N 
SN74MA 
9N  7460V 

Z0%  Discount  1 


SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN74  82N 
5N74B3N 
SN7485N 
SN7486N 
5N7489N 
SN7490N 
SN7491N 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN7407N 
SM74100N 
5N74107N 
SN74109N 
SN74M6N 
SN74121N 
SN74122N 
SN74123N 
SN74125N 
SN74126N 
SN74112N 
SN74136N 
SN74141N 
SN74142N 
SN74143N 
SN74144N 
SN74145N 
SN74147N 
SN74148N 
SN7H50N 
SN74151N 
SN7J152N 
SN74153N 
SN74J54N 
SN741S5N 
S*J74tS6Af 
SN74157N 

s  combined  order 


C/MOS 


SN74160N  69 

SN74161N  89 

SN74162N  1  95 

SN741S3N  99 

SK74164N  89 

SN74165N  69 

SN74166N  1  25 

SN74167N  1  95 

S*74?rcw  t  59 

SN74I72N  6  00 

SN74173N  1  25 

5N74174N  89 

SN74175N  79 

SN74176N  79 

5K74T77N  79 

SN74179N  1  95 

SN74180N  78 

SN741S1N  1  95 

SN7418ZN  79 

SN74184N  1  95 

SN74185N  1  95 

5N74186N  9  95 

5N741B8N  3-95 

SN74190N  1  25 

5N74191N  I  25 

8N74192H  79 

SN74193N  79 

5N74I94N  89 

SN74195N  69 

SN74196N  69 

SN74197N  89 

SN74198N  f  49 

RN74199N  t  49 

SN74700W  5  59 

RN74251N  1  79 

5N74279N  79 

SN74283N  ?  25 

SN742JUN  3  95 

SN74285N  3  95 

SN74365N  69 

SN74366N  69 

SN743B7N  69 

SN743S8N  69 

SN74390N  1  95 

SN7439JN  1  95 

D  pcs  combined  order. 


MCI 44(39  *4  95 

MCI 4430  14  95 

MC144M  14 « 

MC»!4IB  4  95 

MCl  141  *  19  95 

MCI  »5I*  75 

MCU5V  99 


LINEAR 

LM340T-B  1  25 

LM340T12  1  25 

LM340T-1S  1  25 

IM3401  18  1  25 

LM340T-2J  1  25 

LM350N  1  00 

LM351CN  65 

LM370N  1  IS 

LM373N  3  25 

LM377N  4  DO 

LM3B0AI  1  25 

LM380CK  99 

LM381N  1  79 

LM182N  1  79 

NE501N  6  00 

NE510A  6  00 

NE529A  4  95 

NE531H  3  00 

NE516T  6  00 

NE540L  6  00 

NE550N  1  30 

NE555V  39 

NE55o'l  99 

NE560B  5  00 

NES610  5  00 

NE562B  5  00 

NE565H  1.75 

NE565N  1  25 

NE566CN  1  75 

NE567H  1  25 

NE567V  99 

NES70N  10  50 
LM703CM'H  45 

LM709H  29 


>  74LS00  TTL?- 


LM741  14N  19 

LM747H  79 

LM747N  79 

LM749H  39 

LM748N  39 

IM1303N  90 

LM13CMN  1  19 

LM1305N  1  40 

LM1307N  85 

L  N6 1 3  ION  2  95 

LM1351N  1  65 

LMMMN  1  75 

LM1458tt<H  59 

MC148BN  1  95 

MC14B9U  1  95 

IM1496N  95 

LM1556V  1  75 

MC1741SCP  3  00 

LM290i«  2  95 

I.M3051H  1  50 

LM3065N  69 

LM1900NH401)  49 
LM39TWI  89 


0>*  AMP  MANUAL  By  Howard  M  Berlin  W3HB  $9.00  L 

g'.  >  to  jkH-mi  j-  c‘  taentcmi  5  (Sr»  »  S;' 


OBtiG - BUS  CMOS-M  —  OESIGNEBS  PHIMER  $8.50 

.™.prr,.r  Mgr  K  vnvim  ^  JB}  ^  *N°  HANDBOOK  New  expanded  ven.on 

Uig.igr  g.pg-,-n< _ Stan  a  taut  uwt  n (  CMOS  tom  Mimah  "itraman  md  MSI 

COMPLETE  MANUAL  FOR  OIGITAL  CLOCKS  by  John  Weiss  and  John  Brooks 

i  nvihw  iwfln reran  at  naMyrsl  wnn  Ms«  Weonr'  Mnnrt  nran.il  inrlnoei  ImiOlt  sdooUwj  guides  ftasic 
‘  ~  locks  soifli-rmq  ifcnmou^s.  rim>  yp-nprineni  inn  shivii  ,inc  rpnogction  tips _ S3. 95 


DISCRETE  LEDS 


200  dta 

<C 2?  Red 
XC2?  Gtten 
1C22  Vrtlow 
SSL  22  RT 


KC526  Red 
KCS36  Red 
KC526  Green 
KC52R  Vrtiow 
KC526  Clear 


XC556  flea 
*C55R  Rrt 
KC556  Green 


Yellow  4,-SI 
065”  0i3 

MV50  Red  6  SI 

170  dia 

MVio  Ren  4  si 
j'VWA  Rrn  ieo  I 


DISPLAY  LEDS 


POLARITY 
Common  Anode  rM 
5  x  7  Dot  Main* -red 
Common  Cathode -red 
Common  Cawode  red 
Common  Anode-green 
Common  Anooe-wa 
Common  Anooe  red 
Common  Catnode-red 
Common  Anode-yellow 
Common  Anooe  yellow 
Common  Cathode -yellow 
J  Common  Anode  orange 
)  Common  Anode-orange  - 1 
3  Common  Catnode- orange 
3  Common  Anooe-orange 
}  Common  Catnode  orange 
3  Common  Anooe  ten  1 
J  Common  Anode-red 
5  Common  Camoae  *ed 
)  Common  Anode  ye  ho* 

1  Common  Anode  orange  0  D 
I)  Common  Anode-orange 
n  Common  Cathole  a  range  Q  D 
D  rnmmcn  Caihode  orange  - 1 
S  Common  Anode  oran'- 


POLARITY 

]  Common  Camode -orange 
)  Common  Anode  red  0  0 
)  Common  Anode  red  - 1 
3  Common  Cathode  red  D  D 
]  Common  Cathode  tea  i 
1  Common  Anode  red 

1  Common  Catnode  red 
Common  Anode-red  - 1 
Common  Cathode  red 
Common  Cathode  red 
Common  Anode  red 
Common  Anode  red 
Common  Anode -red  *1 
Common  Anode -red 
Common  Cathode  red  J 
Common  Cathode  red 
Common  Cathode  red 
Common  Cathode 

Co  u-'iori  A, mrte 
Common  Catnode  if  N0S00) 
Common  Anode  IFN0510I 
9  4  *  7  sgi  Digit -RH  DP 

2  4  (  7  Sgl  Oigi-LMOP 

t  Overrange  character  |  *  tt 
0  4  *  7  Sgl  Oigrt-Heu  decimal 


t-24 

8  pm  LP  SI  7 
14  oln  LP  20 
16  pm  LP  22 
18  pin  LP  .29 
20  pm  LP  J4 

14  pin  ST  S.Z7 
16  pm  ST  30 
IB  pm  ST  35 
24  pm  ST  49 

8  pin  SC  $.30 
14  pm  SG  35 
16  pin  SG  36 
16  pm  SG  52 

8  pm  WW  $  40 
10  pm  WW  45 
14  pm  WW  39 
16  pm  WW  43 
18  pm  WW  75 


1C  SOLDERTAIL  —  LOW  PROFILE  (TIN)  SOCKETS 

49  SO-IOO  _  1-24 

^^■1  auau*  22  pm  LP  s  .37 

rm  OTV  21  pm  LP  36 

'1  20  28  pm  LP  <5 

tfl  27  36  pm  LP  60 

I?  30  SOLDERTAIL  STANDARD  (TIN)  ««■""*  « 

S  99 

IHB  jjjUH  ]* 

52  30  inn  ST  *  w 

»5  42  SOLDERTAIL  STANOARO  (GOLD) 

24  pin  SG  s  7D 
■HHHI  28  pm  SG 

32  29  mwwn  38  pm  SG  175 

35  32  40  pin  SG  1 75 


WIRE  WRAP  SOCKETS 
(GOLD) LEVEL  *3 


22  pm  WW  $  95 
24  pm  WW  i  05 
28  pin  WW  1  40 
36  pm  WW  1  59 
40  pm  WW  i  75 


m 


BUGBOOK  V  and  VI  $1 9.00  per  set 

*T  OitM  D  Lam*,  hrlir  II  flowy.  Jean***  «  Tthn 

ID  iliQitai  MfYiTtr-irr'.  80*0*  -rnt^icompult’  [Hogriniming  »«r 
SO  Nn*  n-rrccompuifi  .mtrfjcing  An  mlegrUM  apgroarn  w  sell  insrroctt 
tn".-'  1'Jlll  etactronicr  CitllbOJiamg  ini  SOAOA  intartj-ing  progijtnniif 
B-gr— '*  V*  m-rgijin  iv  i-g-ui  co"r»(*s  o*  9uotw>  V  nto  i  trearmeni  0. 


WIRE-WRAP  KIT  —  WK-2-W 

WRAP  •  STRIP  •  UNWRAP 

.  Tool  (Of  30  AWG  Wire  I 

•  Roll  o(S0  Ft  White  or  Blue  30  AWG  Wire  - 

•  50  pcs  each  1*\  2  ,3’  &  4'  lengths  — 
pre-strtpped  wire 

$12.95 


**  WIRE  WRAP  TOOL  WSU-30 

^ _ WRAP  »  STRIP  *  UNWRAP  -S6. 95 

WIRE  WRAP  WIRE  -  30  AWG 

25ft. mm  $1  25  50fl  $1  95  100 ft  S2. 95  1000fi.S15.00 
SPECIFY  COLOR  —  White  -  Yellow  •  Red  -  Green  ■  Blue  -  Black  | 

WIRE  DISPENSER  —  WD-30 

•  50  ft.  roll  30  AWG  KYNAR  wire  wrap  wire  $3.g5  ea. 

•  Cuts  wire  to  desired  length 

•  Strips  1”  of  insulation  Specify  —  Blue-Yellow -White -Red 


REPLACEMENT  OISPENSER  SPOOLS  FOR  WD  30 


50  PCS.  RESISTOR  ASSORTMENTS  $1 .75  PER  ASST. 


ameco 


MAJL  ORDER  ELECTRONICS  -  WORt  DH'IDE 
1021  HOWARD  AVENUE.  SAN  CARLOS.  CA  94070 
_ Advertised  Prices  Good  thru  October 

CIRCLE  NO  31  ON  FREE  INFORMATION  CARD 


Specify  blue,  yellow,  white  or  red 


XR2206KA  S14.95 

Function  Generator  Kit  CV  A  P 
(includes  chip.  PC  LAHll 

Board  and  instructions) 


XR-L555  SI  .50 

Micro-Power  version  of  the 
popular  SS5  Timer  and  direclly 
interchangeable  Dissipates 
1/15th  the  power  and  operates 
down  to  2  7  volts  Perfect  tor 
□attery  operation  and  CMOS  cir- 
cuiis 


SI  .98  /ipool 

_  XF2206KB  SI  9.95 

Function  Generator  Kit 
(includes  all  components. 

P  C  Board  and  instructions) 


XR2242CP  SI. 50 

Precision  timing  circuit  for 
generating  timing  pulses  in  mi¬ 
nutes,  hours  and  days  or  up  to 
1  year  by  using  two  Reduces 
cost  o!  time  delay  circuits  Basic 
555  Timer  with  bmit-m  8-b't 
Counter 


RECTIFIERS 

VOLTS  W 
600  PIV  1  AMP 
BOOPIV  1  AMP 
1000  PIV  1  AMP 
50  20On 


ZENERS  -  DIODES  -  RECTIFIERS 

TYPE  VOLTS  W  PfllCl  TYPE  VOLTS  W 

IN746  1  3  400m  HOC  1N4005  600  PIV  1  AMP 

1N751A  5  1  400m  4  100  1N40O6  BOO  PIV  1  AMP 

IN 752  5  6  400m  4  100  1N4007  1000  PIV  1  AMP 

1N753  6?  400m  4  100  1N3600  50  20&n 

IN754  6  8  400m  4  100  1N414B  75  t&n 

1N959  8  2  400m  4  100  1N4154  35  10m 

1N9S5B  15  400m  4  1  00  1N430S  75  25m 

1N5237  5  6  500m  28  1N47V  5  6  i„ 

1N5234  6  2  500m  28  1NA735  6  2  1* 

1N5235  6  8  500m  28  1N4736  6  8  1w 

1N5236  7  5  500m  28  1N4738  8  2  1w 

1N466  25  40m  6  100  1W74?  12  1w 

1N458  150  7m  6  1  00  1N4744  15  u* 

1N485A  180  10m  5  1  00  IN1 183  50  PIV  35  AMP 

1N4001  50  PIV  1  AMP  12  100  IN1 164  1 00  PIV  35  AMP 

1N400?  100  PIV  1  AMP  1?100  IN1 185  150  PIV  35  AMP 

1N4003  200  PIV  I  AMP  (2  100  1N11B6  ?00  PIV  35  AMP 

1N4004  400  PIV  1  AMP  t?JOO  IN1 188  400  PIV  .15  AMP 


SCR  AND  FW  BRIDGE  RECTIFIERS 

C36D  15A@4Q0V  SCRl?N1B49! 

C3BM  35A(®  600V  SCR 

2N2.128  1  6A  (Sr  100V  SCR 

MOA  980  1  12A  50V  FW  BRIDGE  REC 

MIU  980  3  *2A  fi  2PPV  TW  BRIDGE  REC 


50  PIV  1  AMP 
1 00  PIV  1  AMP 
200  PIV  t  AMP 
400  PIV  1  AMP 


ICAPACITOR- 


CORNER 

1*9  10  99  100- 


1M»  ISO, 

ASST.  6  Sea  iWA  4  '« 


ASST.  7  5  ra  'M  iM  «*  -  **  PM  1/4  Win  5’.  50PCS 

ASST.  8R  Includes  Resistor  Assorlmpnts  1-7 1350  PCS.)  $9.95  ea. 

S5.00  Minimum  Order  -  U.S.  Funds  Only  Spec  Sheels---25c 

California  Residents  -  Add  6%  Sales  Tax  197S  A  Catalog  Available — Send  41c  stamp 


05  04  03  OOVF  05  04 

05  04  0  3  0047m*  05  04 

05  04  03  01m  F  05  (H 

05  04  03  D22PF  06  05 

05  04  03  CM7mF  06  05 

05  04  035  >m*  12  09 

100  VOLT  MYLAR  FILM  CAPACITORS 
12  50  07  022ml  11  u 

12  10  07  047ml  21  17 

12  10  07  1ml  27  23 

1?  10  107  22ml  33  27 

+  20%  DIPPED  TANTALUMS  (SOUD)  CAPACITORS 
28  23  17  1  5-35V  30  26 

23  23  17  2  2  25V  31  27 

26  23  17  3  3/25V  31  27 

23  23  17  4  7125V  32  26 

26  23  17  6  6-25V  36  31 

28  23  17  i0r25V  40  35 

23  23  17  15/25V  63  50 

MIMATURE  ALUMINUM  ELECTROLYTIC  CAPACITORS 


PHONE 
ORDERS 
WELCOME 
(415)  592-8097 


Ailil  Lead 

4  7 '50V  15  i: 

i  0<5OV  16  1- 

3  srsov  u  r; 

4  7,25V  is  t: 

lo/asv  is  t; 

10, '50V  16  U 

22/25V  17  tl 

22'50V  24  21 

47-25V  19  t; 

47/50V  25  21 

100 /25V  24  21 

100 /50V  35  31 

?20'?5V  32  21 

220  50V  45  4 

470  75V  33  21 

1000/16Y  55  51 

2200  16V  70  61 


Radial  Lead 
47/2SV  15  13 


1  0/25V  16 

1  O/SCV  16 

4  7/16V  15 

4  7/25V  15 

4  7/SOV  16 

IO/16V  14 


19  10/25Y 
18  10/50V 
28  47/50V 
25  100f16V 
38  100/25V 
27  100/50V 
45  220/ 16V 
55  470/25V 


OCTOBER  1978 


111 


m 


i|  MOTOROLA  « 

Unique  tweeters  give  all 
the  things  you’ll  want 
from  a  hi-freq.  speaker, 
plus  flexibility  for  the 
do-it-yourself  designer. 

—  No  Crossover  needed 
—  High  Impedance 
—  High  Output 
-  Flat  Rasp.  2K-20K  Hz. 
—  Low  Harmonic  Oist 


Do-It-Yourself  And  Save ! 


PIEZO  ELECTRIC  TWEETERS 


MOTION  DETECT 


SHOWN 

3%"  SUPER  HORN: 
8E30248  .  .  .  .$7.88  ea.  or 
$14.88/Pair . 2  Lbs. 

Also  Available: 

t  2X5”  Piezoelectric 
Horn  Tweeter. 

3  Lbs..  8H30332.  $17.88/ 
Pair. 

t  2X6"  Piezoelectric 
Horn  Tweeter. 
8H30331.S23.98/Pr. 


This  alarm  sensor  fills  the  protected  area 
with  an  energy  screen  that  cannot  be 
seen,  felt  or  heard.  Triggers  your  alarm 
whenever  burglar  moves  through  detect¬ 
or  field.  Mounts  on  ceiling,  wall,  desk, 
shelf  etc.  Optional  delay  mode,  auto¬ 
reset.  Operates  on  12.5  VDC.A  close-out 
that  originally  sold  for  $179.  001  3  Lbs, 

Qty.  Ltd.  #8D30336 _ $49.88 


TV-TENNIS 
IGAME  BOAR 


or 


PC  board  from  a  TV-Tennis  game, 
eluding  TV  interface,  voltage  regulator 
circuit,  a  dozen  or  so  74LS-series  IC's 
and  more.  Use  this  to  build  a  COMP- 
TER-to-TV  INTERFACE;  with  a  5  Volt 
REGULATED  SUPPLY  Hess  xformer); 
or  build  a  TV  TENNIS  GAME  (add  pot’s, 
transformer,  speaker,  and  switches).  Qty. 
Ltd.  These  always  go  fast!  With  data. 
Sh.  Wt.  1  Lh  .  .  .#8T30322  .  .  $6.88 


MICROPROCESSOR 

The  Viatron  Data  Management  Station; 
Used,  complete  system.  Running  Con¬ 
dition.  Sold  "AS  IS'  .  Send  for  more 
information.  Qty.  Ltd  .  .  $495.00  Each 


Use  Your  BA-MC  or  AE  for  telephone 
orders.  No  C.O.O.'i  please. 

Plrase  add  POSTAGE  ^/  /’S  or  Parc.  Post. 


REMOTE 

CONTROL) 

SYSTEM 


Brand  Newl  Originally  for  TV  use 
you  can  use  it  to  control  stereo  -  on/off 
tape,  on/off  power,  volume,  &  more.  All 
are  controlled  from  across  the  room  with 
a  hand  held  xmitter.  For  the  serious 
custom  designer.  Includes  transmitter  & 
receiver.  Also  includes  Mfg's  schematics. 

Sh.Wt.  1  Lb..  8C30372  $25. 00/set 


AM/FM  STEREO 

RECEIVER/AMP  CHASSIS 

Surplus  Brand-name  receiver /amplifier 
chassis,  including  bulls-eye  stereo  light 
on  tuning  needle,  slide  controls,  amp  & 
tuner  (no  case).  Mfr.'s  "questionables", 
may  need  repair.  You  fix  &  save!  Qty. 
is  limited.  AS  IS  (no  returns).  W/data. 
5  Lbs  .  .  .  .  8K30357.$19  88ea 


Send  orders  to: 

B  &  F  ENTERPRISES 
Dept.  P10 
1 19  Foster  Street 
Peabody,  MA.  01960 

(617)  531-5774 

WHERE  SURPLUS  REIGNS  SUPREME 

E® 
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•  For  more  74LSxx,  refer  to  our  ad  in  the  June  issue  of  this  magazine. 

SPECIAL  DISCOUNT 
OEM  EDUCATORS  AND  SCHOOLS 
For  a  low  quote,  send  a  list  of  your  needs  and,  if  possible,  desired  prices. 
No  quantity  is  too  small. 

Minimum  order  S5.00  US  currency.  Check  or  money  order  only.  Add  5%  to  cover  dipping  and 
handling  charges.  Calif,  midmti  edd  6%  Min  out.  Sent*  Oar  a  County  iwdrnts  edd  6.6%  tmlwt  tax. 


BEARFINDER  RADAR 


DETECTOR 


•Rated  #1  By  US 
Truckers 

•Sensitivity  Control 
•X  Band 

•Audible  and  Visual 
Indicators 
•  Easy  Mount/Dismount 
•Selector  Switch 


51/4" 

FLUSH  MOUNT 

SPEAKERS 


SAlt 


•Ceramic  Magnets  SS-272 
•8  Ohms 
•Complete  With 
Grilles 


Q  MOTOROLA 

JSWR  METER 

JJ,-  FIELO  STRENGTH 
“  INDICATOR 


799 

m  CB-067 


Re9  m  CB-067 
*For  Best  CB 
Performance 
•  Includes  FS  Antenna 
•Easy  to  Read  Dial 


2  OR  A  CHANNEL 
STEREOPHONES 


SALE 


PH-459 

4-Speakers 
•Comfortable  & 
Lightweight 


LOCKMOUNT 


•  For  Under-Dash  Mounting  of 
CB’s,  Radios  and  Players 

•  Deluxe  Type  With  Keys 
•Offers  Anti-Theft  Protection 


60-Minute  Blank 

CASSETTE 


Universal 
AC  Adapter 


TA-879 


Reg. 

3 

for  ^ 

•  Each  Tape  60-Minutes 
•Each  In  Lots  of  3  Only! 


•  For  Radios.  Recorders. 

Calculators,  and  More! 

•6.  7  5.  9 V  <S)  300mA 


,-159 


electronics 
I  260  S.  Forge  St. 

Dept.  IG  Akron,  Ohio  44327 


NAME 


ADDRESS 

CITY _ 

STATE  _ 


Qty.  Stk.  #  Description 


Price 

Ea. 


Total 


Tax _ 

Postage . 
TOTAL  . 


□  Please  send  me  a  free 
subscription  to  Olson  Value 
Packed  Catalog. _ 
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CIRCLE  NO.  24  ON  FREE  INFORMATION  CARD 


DIRECT  FROM  JAPAN'S  BIGGEST  ELECTRONICS  SUPPLIER 

Any  and  all  components  for  all  Japanese  makes 


TV,  RADIO,  STEREO,  SPARE  PARTS  D|p  ,c  TEST 
KITS  (with  beautiful  fitted  ease)  gUP  jgp 


0  TRANSISTOR  Set  _ 

A-TYPEIW  ipeclm,  mpol  .  5275  00  mmr^ 
B-TYPEI114ip«ri*vl23pesJ.  5775.00 

n  DIODE  Sat.  ...  .  5  50  00 

r.  1C  Sen  137  ..  5140  00  i  heo. 

r  CR  (479  pa)  ...  510000  1  BLACK 


EXTRA  LENGTH  TEST  CUPS 

gB - NEW  . . 


Id»*t  elipi  tor 
I  prwrition  tmtlng 

Awd  ol  cumponfnit 


nl  component, 
on  PC  ho* id,  O' 
cHant  3"*ach. 


BRAND  NEW 

EDMUND  SCIENTIFIC  CATALOG 


% 


Wm 


y--< 

i  \  ^ 

\  >  \  > 

3  \mM^ 


Thousands  of  Items  . . . 

Telescopes,  Binoculars,  Weather  In¬ 
struments,  Biofeedback,  Magnets,  Op¬ 
tics,  Surplus  Bargains,  and  Much  More. 


FREE! 


SEND  COUPON 
TODAY 
FOR  YOUR 
VALUE-PACKED 
COPY. 


PWe  ll  send  your  Free  personal  copy  of  the 
brand  new  164-page  Edmund  Scientific  Catalog 
just  as  soon  as  we  receive  your  name  and 
address.  You'll  find  over  4.000  amazing 
and  unique  products  available  from  no  other 
single  source.  It’s  our  biggest  and  best  catalog 
in  our  37-year  history. 


EDMUND  SCIENTIFIC  COMPANY  AV20 

Dept.  AV20,  Edscorp  Building,  Barrington,  N.J.  08007 


ADO  ELECTRONIC  INDUSTRIAL  CO., LTD. 

» i  =  r  .  ■  R  .!  s.  i*  -  bill,  I'!  i  ifc.lMl.l  i  .  hinri.-  t  In  ,  ■  ..‘Li  >  T<!fc  .  •  1 '0  l"f  J.l|\ii' 
.  i,..-.  a.I >. ' .  i  Of  ;  LJ-f- ‘in  M UTRAiNCti  l 


2  ON  FREE  INFORMATION  CARO 


3/2- Digit 
Portable  DMM 

•  Overhead  Protected  •  Battery  or 
AT  operat'on  •  3"  high  LED  OiipUv 
Auto  2«t/ing  Model  2800 

comet  complete  with  teti  $85 


1J4M/L.  3!4  Digit  DMM 


Flashing  Over  Range  IndtCATat 
Auia  Polar  ly  •  Overload  P>  iimh 
Model  270  wired  Hetj  SRO  (JO 

Kit  $65.00 


I  LEADER 1 

I  |o*trum*o1*Cor  pJ 


I  leader! 

I Inlt  r  umenttCotpH 


Transistor 
Checker  '..'"l 

Model  LTC-906 

Reg.  SI 59.95  36.00 


UHF  Prescaler 

Model  PR  47 

•  Extends 

counter  range  fc 

t0  600  MHz  ***  ifl  Model  1«2P 

.  FCC  accurate  with  FC«  ||  Rpq  S780-00 

Reg  $125  00  SUPER 

$79.95  BUY 


tSSES  CONTINENTAL  SPECIALTIES 

1 00  MHz  8-Digit  Counter  gg 

•  20  Hr  100  MH/  Rang*  •  6"  LEO  Display  •  FuHy  Automatic 

■  Includes  100  1PC  clip  lead  mpul  cable  manual  1  9.00 


W&ihM 

■^MAX-l 


is 


I*  WjW 


NEW  ISO-TIP 
"Quick  Charge' 


Service  Master  Attache  Style 


Tool  Kit 

Model  99SM 

$39.95 


Tool  Cases 

MODEL  TC100/ST 

Rrq  S783  0G 

$239.50 


Roll  Kit 
$13.95 


BSR  Record 
_ Changer 

Accessories 


Model  XL-334A  $14.95 


HICKOK 

Function 

GejJpSeL^,, 

$169.15*®*]! 


Add  S3  GO  Ini  shipping  and  imurance 
CUD  s  Extra  New  York  Siam  i*- 


CIRCLE  NO  20  ON  FREE  INFORMATION  CARD 


New  Tone  Electronics 

Quality  components  at  fair  prices 

HIGH  FIDELITY  SPEAKERS 

B  INCH  COAXIAL 

Combines  a  high  quality  8"  woofer  and  a  tweeter  into  a  pre  phased  sound  reporducer. 
Built-in  cross-over  network.  Excellent  choice  for  a  low  cost  Hi-Fi  system  for  autos,  vans,  or 
in  your  home.  Frequency  response  is  a  smooth  80  15000  Hz.  8-ohm  VC,  10  oz.  ceramic 
ring  magnet.  25W  rating.  NT577  $1 3.99  plus  40  cents  postage 

10-INCH  WOOFER 

The  speaker  for  your  "big  sound"  system.  Frequency  response  is  20-4000  Hz;  8  ohm 
aluminum  VC;  powerful  20  oz.  ceramic  ring  magnet  and  a  rubberized  accordion-edge 
suspension  for  excellent  compliance.  Handles  50W  max.  Use  with  the  NT576  for  a 
super  system.  NT570  $17.99  plus  40  cents  postage 

50W  OOME  TWEETER 

Here  is  the  super  tweeter.  A  rugged  10  cm  (4**1  dome  tweeter  which  handles  50W  max. 
Frequency  response  is  4000-20000  Hz.  8  ohm  VC,  8-oz.  ceramic  magnet.  Your  system  can 
have  a  brilliance  you  never  imagined.  NT576  $6.99 


Resistors  Standard  values,  *5%.  first  quality  Packed  5  nf  nne  valup 

54W  5  for  $.25  KW  5  for  $.30 

Capacitor  Special  3600  mF,  4DVdc  Sprague  "Powerlytic"  $  1 .89 
Relay  SPDT,  12Vdc  -5A  contacts  NT565  $1.79 

Sound  Activated  Switch  Complete,  ready  to  use.  Built-in  microphone's  output 
triggers  a  Triac  which  acts  as  a  switch.  Measures  only  1"  x  3".  Requires  3-6Vdc. 

NT527  $1.29 


And,  the  largest  inventory  of  domestic  and  Japanese 
transistors  and  ICs  in  the  United  States. 

ALL  PARTS  GUARANTEED 
WRITE  FOR  FREE  CATALOG 

Minimum  Order  $5.  Add  $1.50  Postage  and  Handling. 

Canada  add  $2.00.  N.J.  Residents  add  5%  Sales  Tax. 


New  Tone  Electronics 

PO  BOX  1738 
Bloomfield,  N.J.  07003 


Digital  Auto  Security  System 
3-Way  Protection  For  Your 
Entire  Car  or  Van 

•  Proximity  Triggered  Theft  Protection  *  for  valuables,  CB  or 
Ham  equipment. 

•  Voltage  Triggered  Entry  Protection  *  for  doors  and  trunk. 

•  Mechanically  Triggered  Entry  Protection  ■  for  under  hood  parts. 

•  Activated  by  Personal  4-Digit  Code. 

•  Uses  Your  Auto  Horn  As  An  Alarm,  Or  Add  A  Siren. 

Forget  about  anything  you  may  have  heard  about  other  anti-theft, 
systems.  The  OCULAR  2®,  total  security  system,  adds  a  new  dim en 
sion  to  automobile  security  -  Proximity  Detection.  Even  if  the 
would-be  thief  could  enter  your  car  without  triggering  the  voltage 
SRnsing  circuit  (not  likely)  -  just  approaching  the  protected  area  will 
snutid  your  alarm  instantly.  He  does  not  have  to  touch  anything! 
Attention  is  the  one  thing  the  "rip-off"  artist  doesn't  want. 

And,  there's  more  protection.  Raising  the  hood  sounds  the  alarm. 
Any  change  in  voltage  (dome  or  trunk  light  on,  starting  the  car) 
sounds  the  alarm.  If  the  cable  connecting  the  units  in  the  passenger 
compartment  is  cut,  the  OCULAR  2  turns  itself  on  and  sounds 
the  alarm. 

Your  personal  4-digit  code  activates  and  deactivates  the  whole 
system.  Just  enter  your  code  through  the  attractive  push  button 
"Code  Lok"  keyboard  when  you  leave  your  car  and  the  system  is 
activated.  When  you  return,  there's  enough  time  to  enter  your  cod* 
to  deactivate  the  system  before  the  alarm  sounds. 

Installation  is  easy  and  requires  only  simple  hand  tools.  Complete 
with  all  hardware,  instructions  and  your  personal  code.  For  1 2-volt, 
negative-ground  electrical  systems  only. 

Sorry,  but  at  this  price,  we  must  limit  each  order  to  only  two  $Y5i&n£ 
per  customer.  A  aja  ap 

Was  $49.95,  now . OClllar  2  $1  9.95 


i.'ihi  l!  m  'Hit  rr-:m,'A\  m  u-tj 


Sale  ends  October  10.78. 


SUMMER  CLEARANCE  SALE 
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. .  0.73 

4511  . 

. .  0.93 

7493  .. 

.  0.40 

74194  . 

.0.80 

74LS78  ..0.36 

74LS257 

.0.70 

74SI39 

..1.50 

74C93  . 

..0.92 

4016  . 

..028 

4512  . 

. .  0.64 

7494 

.0.60 

74195  . 

.0.49 

74LS83  ..0.75 

74LS258 

.0.70 

74S140 

,.0.47 

74C95  . 

..1.04 

4017  . 

..0.78 

4516 

. .  0.76 

7495  .. 

.0.60 

74196  . 

.0.73 

74LSB5  ..1.30 

74LS259 

.  1.60 

74S151 

..1.25 

74C107 

..0.68 

4018  . 

. .  0.7B 

4518  . 

..0.76 

7496  .. 

.0.60 

74197  . 

.0.73 

74LSB6  ..0.36 

74LS2G0 

.0.34 

74S153 

..2.10 

74C151 

..1.78 

4019  . 

. .  0.21 

4519  . 

..0.62 

7497  .. 

..2.45 

74198  . 

.  1.30 

74LS90  ..0.50 

74LS266  .0.26 

74S157 

. .  0.75 

74C154 

.  2.90 

4020  . 

. .  0.83 

4520  ,. 

. .  0.68 

74107  . 

.  0.29 

74199  . 

.  1.30 

74LS92  ..0.50 

74LS279 

.0.52 

74S158 

..1.25 

74C157 

..1.78 

4021  . 

.  .0.B3 

4527  .. 

..1.48 

74109  . 

.  0.32 

74251  . 

.  1.00 

74LS93  ..0,50 

74LS283 

.0.72 

74S174 

,.1.50 

74C160 

,.1.08 

4022  . 

. .  0.83 

4528  .. 

. .  0.86 

74121  . 

.0.29 

74279  . 

.0.49 

74LS95  ..0.85 

74LS290 

.0.60 

74S175 

..1.45 

74C161 

.1.08 

4023  . 

..0.16 

4532  ,. 

..0.86 

74122  . 

.  0.35 

74283  . 

.  1.00 

74 LSI 07  .0.35 

74LS295 

.050 

74S189 

. .  2.75 

74C162 

..1.08 

4024  . 

. .  0.66 

4539 

..1.10 

74123  . 

.  0.39 

74290  . 

.0.59 

74LS109  .0.35 

74LS298 

.0.90 

74S194 

..1.75 

74C163 

..1.08 

4025  . 

..0.16 

4555  . 

. .  0.67 

74125  . 

.  0.37 

74293  . 

.0.57 

74LS112  .0.35 

74LS365 

.0.52 

74S200 

. .  3.25 

74C164 

..1.08 

4027  . 

. .  0.37 

4556 

.  0.88 

74126  . 

.  0.38 

74298  . 

.0.92 

74LS113  .0.35 

74LS366 

.0.52 

74S206 

. .  3.75 

74C165 

..1.08 

4028  . 

. .  0.73 

4582  . 

..0.88 

74132  . 

. .  0.65 

74365  . 

.0.62 

74LS114  .0.35 

74LS367 

.0.52 

74S253 

. .  0.95 

74C173 

..1.16 

4029  . 

..0.98 

4584  , 

. .  0.74 

74141  . 

.  0.70 

74366  . 

.0.62 

74LS123  .0.90 

74LS368 

.0.52 

74S257 

..1.15 

74C174 

..  1.08 

4030  . 

. .  0.21 

4702  . 

..7.10 

74145  . 

..0.65 

74367  . 

.0.62 

74LS125  .0.46 

74LS38G 

.0.36 

74S258 

..1.15 

74C175 

..1.04 

4031  . 

,.2.97 

4703  . 

..825 

74147  . 

..1.50 

74368  . 

.0.62 

74 LSI  26  .  0.46 

74LS390 

.1.65 

74S280 

,.2.25 

74C192 

..1.30 

4034  . 

. .  2.75 

4704  . 

. .  7.30 

74148 

..1.15 

74 LSI 32  .0.72 

74LS393 

.  1.35 

74S287 

..320 

74C193 

..1.30 

4035  . 

..0.84 

4705  . 

. .  9.25 

74150  . 

.  0.79 

74 LSI 33  .0.34 

74LS490 

.  1.10 

74S289 

. .  3.55 

74C195 

..1.10 

4040  . 

. .  0.86 

4706 

.9.75 

74151  . 

..0.59 

■  — 

74 LSI 36  .0.35 

74LSG70 

.2.29 

74S300 

..1.60 

74C200 

. .  7.50 

4041  . 

..0.64 

4707  .. 

..9.25 

74152  . 

..0.59  ! 

74LS0O  .$0.21 

74LS138  .0.70 

74S305 

..1.90 

74C221 

..1.38 

4042  . 

..0.64 

4706  .. 

.  14.35 

74153  . 

..0,60  1 

74LS01 

.0.27 

74LS139  .0.70 

74S310 

. .  2.85 

74C901 

. .  0.48 

4043  . 

. .  0.62 

4710  .. 

. .  6.40 

74154  . 

.  0.95 

74LS02 

.0.21 

74LS151  .0.65 

74S312 

..1.05 

74C902 

. .  0.48 

4044  , 

. .  0.62 

4720  .. 

. .  6.95 

74155  . 

. .  0.65 

74LS03 

.0.21 

74LS152  .0.65 

74SO0  .. 

$0.35 

74S313 

..1.55 

74C903 

. ,  0.48 

4046 

..1.35 

4721  .. 

.31.35 

74156  . 

..0.65 

74LS04 

.0.24 

74LS153  .0.66 

74S02  . 

.0.35 

74S316 

. .  2.80 

74C904 

.,0.48 

4047  . 

,.1.45 

4723 

. .  0.93 

74157  . 

..0.59 

74LS05 

.0.24 

74LS154  .1.00 

74S03  .. 

.0.35 

74S341 

..4.10 

74C905 

..6.00 

4048 

.  .0.95 

4724  .. 

..1.29 

74158  . 

. .  0.59 

74LS08 

.0.23 

74 LSI 55  .0.62 

74S04  . 

.0.36 

74S342 

..1.20 

74C906 

. ,  0.48 

4049  . 

..0.33 

4725  .. 

...1.29 

74160  . 

.0.79 

74LS09 

.0.23 

74LS15G  .0.62 

74S05  .. 

.0.36 

74S343 

. .  4.95 

74C907 

.0.48 

4050  . 

. .  0.33 

40014 

. .  0.72 

74161  . 

. .  0.79 

74LS10 

.0.21 

74LS157  .0.62 

74S08  . 

.0.38 

74S346 

..125 

74C908 

,  0.96 

4051  . 

. .  0.89 

40085  . 

...1.47 

74162  . 

. .  0.79 

74LS11 

.0.21 

74LS158  .0.70 

74S09  .. 

.0.38 

74S362 

..2.15 

74C909 

1.78 

4052  . 

..0.89 

40097  . 

..0.54 

74163  . 

..0.79 

74LS12 

.0.27 

74LS1G0  .0.82 

74S10  .. 

.0.35 

74S387 

..4.70 

74C910 

..6.00 

4053  $ 

..0.89 

40098  , 

..054 

74164  . 

. .  0.79 

74LS13 

.0.40 

74LS161  .0.82 

74S11 

.0.38 

74C914 

..0.90 

4060  . 

..1.40 

40106  . 

..0.90  1 

74165  . 

. .  0.90 

74LS14 

.0.85 

74LS162  .0.82 

74S15  .. 

.0.38 

74C918 

..1.16 

4066  . 

. .  0.54 

40160  . 

..1.08 

74166  . 

. .  0.95 

74LS15 

.0.26 

74LS163  .0.82 

74S20  .. 

.0.35 

74C925 

..7.80 

4068  . 

. .  0.34 

40161  . 

..1.08 

74167  . 

..3.20 

74LS20 

.0.23 

74LS164  .0.98 

74S22  ,. 

.0.36 

74COO 

.  S0.24 

74C926 

. .  7.80 

4069  . 

..0.26 

40162  . 

..1.08 

74170  . 

. .  1.85 

74LS21 

.0.23 

74 LSI 68  .0.83 

74S30  .. 

.0.27 

74C02 

. .  0.24 

74C927 

. .  7.80 

4070  . 

. .  0.40 

40163  . 

.,1.08 

74173  . 

..1.10 

74LS22 

.0.23 

74LS169  .0.83 

74S32  .. 

.0.50 

74C04 

..026 

74C928 

..7.80 

4071  . 

..0.19 

40174  . 

..1.08 

74174  . 

..0.85 

74LS26 

.0.31 

74LS170  .1.60 

74S40  .. 

.0.35 

74C08 

..0.25 

4073  . 

..0.21 

’ 

74175  . 

. .  0.75 

74LS27 

.0.26 

74LS173  .1.00 

74S51  .. 

.0.17 

74C10 

. .  0.24 

4075  . 

..021 

74176  . 

..0.69 

74LS30 

.0.23 

74LS174  .0.75 

74S60  .. 

.0.35 

74C14 

. .  0.90 

4076 

..1.16 

74177  , 

. .  0.70 

74LS32 

.0.30 

74LS175  .0.79 

74S64  .. 

.0,38 

74C20 

..025 

4000  .. 

SO. 16 

4077  . 

. .  0.46 

74178  . 

..1.20 

74LS37 

.0.31 

74LS181  .2.50 

74SG5  .. 

.0.38 

74C30  . 

..0.24 

4001  .. 

..0.16 

4078  . 

..0.35 

74179  . 

..1.20 

74LS38 

.0.31 

74LS190  .0.90 

74S74  .. 

.0.58 

74C32 

..025 

4002  .. 

..0.16 

4081  . 

..0.19 

74180  , 

. .  0.65 

74LS40 

.0.26 

74LS191  .0.90 

74S76  .. 

.0.58 

74C42 

. .  0.94 

4006  .. 

.  D.85 

4035  . 

. .  0.64 

20 %  additional  diwounl  for 
the  order*  over  SIOO.OO. 


VOLUME  DISCOUNT  SCHEDULE! 


Merchandise  Total  Discount 

$  0.00-$  9.99 . NET 

$  10. 00-$  24.99 . LESS 5% 

S  25. OO-S  99.99 . LESS  10% 

$  100.00-S499.99 . LESS  15% 

$  500.00-S999.99 . LESS 20% 

SlOOOOOandUp . LESS  25% 


If  your  Merchandise  Total  is  between: 

$  O.  OO-S  4.99 . add  $2.00 

$  5.  OO— $24. 99 . add  $1.00 

$  25 00-S49. 99 . add $0.75 

S  50.00-S99.99 . add $0.50 

$100  and  Up . .NO  CHA  RGE 

The  above  charges  include  shipping  via 
First  Class  Mail  or  UPS  (your  choice), 
and  insurance  on  all  domestic 
shipments. 


COD . $1  .OO— additional 

UPS  Blue  ........  $2.00  -additional 

Postal  Insurance  ..$1.  OO-additionaf 
Special  Delivery . . .  $1 .25-additiona! 


INTERNATIONAL 

COMPONENTS 

CORPORATION 


P.  O.  BOX  1837 
COLUMBIA,  MO  65201 
PHONE:  (314)  874-1150 


CIRCLE  NO  27  ON  FREE  INFORMATION  CARO  . 


AMAZING  EARADIO 

THIS  IS  PROBABLY  THE  WORLO ' S  SMALLEST 

rao i o •  It  weichs  only  1/2  ounce  and  is  c 

WORN  BEHIND  THE  EAR.  CONTAINS  AN  1C  AND  5  C  QC 
SEVERAL  DISCRETE  DEVICES  TO  GIVE  AN  EQUI- 
VALENT  OF  12 -TRANSISTORS.  T HE  RADIO  HAS  A  T.R.F. 
DESIGN  OPERATING  FROM  1  STANOARO  S13E  1.5V 
HEARING  AID  BATTERY  (iNCLUOEO).  IT  PROVIOES 
GOOO  VOLUME  TO  EARPHONE  ON  SEVERAL  STATIONS  IN 
METROPOLITAN  AREAS.  DOESN'T  REQUIRE  ANY  ANTENNA, 
GROUND  OR  OTHER  ADDITIONAL  WIRES  -  FULLY  SELF 
1  CONTAINED  &  TUNABLE.  SlZE:  1  1/e»xl  I/U"x3/F". 


1QOM  PHOIOflfl/HKit  v^*,  .;^ 

S  I  MDi  E  TO  ASSEMBLE  KIT  V  ^ 

includes  pre-assembleo  Mv  v  j: 

CIRCUIT  BOARD,  C  APAC  IT  OR ,  VSV  ^  _  * 

FLASHTUBE,  REFLECTOR, 

SWITCH  AND  HOOKUP  OIAGRAM.  >f  f 

Less  case,  battery  holder, 

AND  BATTERIES  (OPERATES  ON  «9  95  V  \ 

2  AA  cells).  Guide  H2B  at  \  \ 

asa  ?5. _ _ _ /f  yy. 


/TROM  /HUTTEft  CORO  , 


PHOTOflfl/H  CAP/ 

350  mf  330V  TOO 


1600  mf  360V 


100  B 

F  ^  w!Tl 

150  r  LES 

S2.25  V  J  m 


CALCULATOR 

BOARDS 

WITH  DISPLAY 
LESS  KEYBOARr 
AND  CASE  (AS 


mmiRTUM 

REPlKTOft 

Appx  iik:  l-7/16'‘L  x 
7/8"W  X  3/4“D. 

C23227  S1.00 


•  Minimum  order  $5.00 

nu  AKJCV  ■  Please  include  $1  for  postage 

▼  •  Viia.  MC  and  COO  accepted, 

electronics  ■  Ph°n«  orders  are  welcome. 


PO  BOX  27D3B.  DENVER,  CO.  80227  Ph:  (3031973  1052 


Send  foT  oijiiF RF. E. GIANT  CATALOG  ol  uoicjue  items  ' 


CIRCLE  NO  8  ON  FREE  INFORMATION  CARD 


INTERNATIONA!-  ELECTRONICS  UNLIMITED 


CAPACITOR  ASSORTMENT  -  All  ±10% 

10oY'820pf  thermic)  ,001uf-.87uf  (aylar, 
IQpf/50V  6Bpf/S0Y  220pf/60V  .OOluf/IOOV  .Wuf/lOOV 

2Zpf/50Y  B2pf/50V  270pf/SGV  .Q022uf/100Y  .047uf/100V 

JJpf/SOV  IDOpf/WY  *70of/50Y  ,O033ur/!OOV  .Tuf/IOOV 

*7pf/50V  150pf/50Y  60Opf/5OV  ,0047of/100Y  .2gf/J00Y 

S6pf/SOV  lB0pf/$0V  B20pf/50V  .Oluf/IOOY  .6?uf/tOOV 

. D15uf/100V 

S  es  of  above  capacitors . 513.95 

Supplied  in  steel  cabinet  with 

clear  styrene  drawers . SZ3.95 

Cabinet  shipping  chrg  (US  A  Canada)  52.00 


TANTALUM  CAPACITOR  I  TANTALUM  CAPACITOR 


ASSORTMENT 

molded  ejKny  J20l  -  radial 
lluY/IOV  ?.2uf/IOV  lOuf/lOV 
.47uf/10V  3  3 u  f / 1 0 V  Z2uf/10» 
I .fluf/iov  4.?ur/iov 

10ei  of  above  values.  .110  75 


CERAMIC  CAPACITOR 
ASSORTMENT  -  50V 

Ipf  3Jpf  87er  PZOpf  ft70pf  .022uf 
Spf  47pf  lOOpf  ?70pf  .OOTuf  ,030uf 
lOpf  S6pf  150pf  «70pf  .0047uf  . 050uf 
r?pf  fgpf  iBOpr  soopf  .oiuf  .iur 

10ea  of  above  values . St  1.95 

Supplied  In  steel  cabinet  with  clear 
styrene  drawer*. . 519.95 


ASSORTMENT 

solid  dipped  t?0t 
.:2ut'3SV  3.3u»/35V  15u</20’. 

33u  V35V  «.7uf/16V  22uf/1Mi 
luf  /  15V  6. (Jut  16V  3Juf/IOV 


LED  DISPLAYS 


.30  relln.  A  l 
.30'  Red  CC  IMP 
A*  Red  r A  PHD 


HAN  3620  TO  Orjni 
HAN  36  30  .30"  *1  Oi 
HAN4610  40  Oram 


E6ULATED  POWER  SUPPLY  PS-29 
Plus  &  minus  5V,  12V  &  15V 


Uses  3  LM340T  and  3  LH320T 
regulators,  115V/29V  CT  transformer 
pigs  PC  board  capacitors  &  diodes. 
All  parts,  schematic,  instructions 
PS-29 . 512.95  +  SI  .00  Shppng. 


HCTAL  FILM  RESISTORS 

+  11,  1/4w,  +  50  PPH/OC  KJh 

Standard  Decade  Values  10.5  -  464K 

Qty.  Ea.  Hln  10/value  Min  100/value 

1-99  S.20  $.15 

100-999  .20  .10  $9.00/100 

1000-  8.00/100 


Comolete  satisfaction  guaranteed, 
unless  indicated  otherwise.  Other 
Orders  Shipped  in  3  working  days  f 
California  residents  add  sales  ta« 


INTERNATIONAL  ELECTRONICS  UNLIMITED 

VILLAGE  SQUARE,  r.O.  »OX  449,  CARME1  VALLEY,  CA  9MA  USA 
TELEPHONE  401*590171 


ABOUT  YOUR  SUBSCRIPTION 


Your  subscription  to  Popular  Electronics  is  maintained  on  one  of  the  world's  most  modern,  effi¬ 
cient  computer  systems,  and  if  you're  like  99%  of  our  subscribers,  you'll  never  have  any  reason  to 
complain  about  your  subscription  service. 

We  have  found  that  when  complaints  do  arise,  the  majority  of  them  occur  because  people  have  writ¬ 
ten  their  names  or  addresses  differently  at  different  times.  For  example,  if  your  subscription  were  listed 
under  “William  Jones,  Cedar  Lane.  Middletown,  Arizona,"  and  you  were  to  renew  it  as  “Bill  Jones,  Ce¬ 
dar  Lane,  Middletown,  Arizona,"  our  computer  would  think  that  two  separate  subscriptions  were  in¬ 
volved,  and  it  would  start  sending  you  two  copies  of  Popular  Electronics  each  month.  Other  exam¬ 
ples  of  combinations  of  names  that  would  confuse  the  computer  would  include:  John  Henry  Smith  and 
Henry  Smith;  and  Mrs.  Joseph  Jones  and  Mary  Jones  Minor  differences  in  addresses  can  also  lead  to 
difficulties.  For  example,  to  the  computer.  1 00  Second  St.  is  not  the  same  as  1 00  2nd  St. 

So,  please,  when  you  write  us  about  your  subscription,  be  sure  to  enclose  the  mailing  label  from  the 
cover  of  the  magazine — or  else  copy  your  name  and  address  exactly  as  they  appear  on  the  mailing 
label.  This  will  greatly  reduce  any  chance  of  error,  and  we  will  be  able  to  service  your  request  much 
more  quickly. 


Same  day  shipment.  First  line  parts  only.  Factory 
tested.  Guaranteed  money  back.  Quality  IC’s  and 
other  components  at  factory  prices.  2Jf§ 

CWS1I  94  »'»  6  30 

INTEGRATED  CIRCUITS  SSS  ?S  L'ffiA  ’2 


P.0.  Box  4430C  Santa  Clara,  CA  95054 
For  will  call  only:  (408)  988-1640 
2322  Walsh  Ave.  ^ 


7488TTI  MLS28M  41  f£wn 

7400N  17  741S30K  25  [KS 

74IUN  1?  74LS33M  39  FJSS 

7404X  19  74LS3BS  30 

7409H  a  74LS74N  35 

74tOA  17  7415758  47  l*377 

7414V  63  74LS90N  61 

74208  17  7415938  51 

74228  1.39  741S95H  I  M 

74308  20  741S107N  35 

74428  50  74LS1I2N  35  ,  umn 

74458  69  74LS1UH  35 

74478  60  741S132N  7?  HES 

74468  eg  74 US  1368  » 

74508  17  74LS1S1H  67  (Sil 

7474  N  29  741SI5S8  67 

74758  49  74LSI57N  67  FKili 

74648  88  741S1628  91  , 5  2 

74898  2  00  741S1E38  91 

74908  43  74LSI74H  94  4f  £ 

74928  43  74151908  1  06  HES 

7493  8  4  3  74LS22I8  1  95  [S  S 

74958  .  69  74LS258N  67 

IX  'S  74lU6n'  99  sis 

741718  34  tlMUfl 

741238  59  03045  90  (EtT 

741458  0  CA308I  <  80 

JMj  »  CA3C82  1  90  S 

741518  E9  CA30ig  2  95  i  urn 

VS2  LMMU8  4H  3? 

741578  ,B9  UM305H  87  XFS401 

«««  V  lSSth  35  K 

74 T62N  1 67  IMlMlf  M  ycaci 

SI  IHJTOH  1  15  Si 

»  8E565J 

}* ‘22  .  ??  UOlIttV  90  1,75661 

£  225  1  12  LMTfT.X  2  93 

74tKN  ,f7  iuii«  y  u 

J41«N  85  lmmok-5  170 

222  6  95 

,6J  IU320X-12  1  35 


,  LKMn-1)  t  10 

IWL3407-1B  1  10 
IM340T-24  t  10  )~,DS 


C3*  I4k4ll6 

CW511  94  »'» 

CS4515  7  52  21L02-1 
CD4516  1  to  UM5262 
CD4518  1  02  MH5280 
C04520  1  (12  MU5320 
C04527  1  51  MM4330 
CD45J1  79  P04110  3 


4  SO  S2S21  «  C04SS3  5  75  PWH04 

1  ’5  SIS?  1?  CD4566  2  25  P5I01L 

4  50  ^04001  21  cwsu  4Sff  47004 

5  C04S85  <  10  82525 

l»  WW  110  cojgtft  j*  SUB* 

160  C04007  21  74COO  28  HD0185-5 

190  u  74G04  33  MMS7100 

«  M  74C10  23  GUY  38500 

2  ?  ??  ?4C*4  nl}  SHf®714 

W  ?S42'  V  74C20  n  9168 


™  ■  74C76  1  40  , 

CW016  36  Tjran  i  15 

C W017  94  Lw 

,  rruni*  u  ' 


Q 

w  m  rin  ^ 


UC/ 


ELECTRONICS 


’Its 

97  IU145S  47  =04^7  K  7,0221  2  00 

M  LU1HXJ  ITS  740905  JM 

7“  s  «  urn 

90  17?  «H026  1  51  JJc«n  C 1 7002 

67  Jl^2  IS  C04C27  36  S  | |g  £  J 

»  UW9008  60  CWCT  ,  740925  6.95 

1  90  t  luaja  1  75  CD4029  1  02  7«C9m  *  ox 

2  95  mm  61  C04OJ0  21  «»  HU-,1751 

35  UCU58V  SO  CO4035  1  O2  .JZ77  S  95 

—  j  h  <*0,040  1  02  IhHWMf  i.Oi 

C  04042  71  «W5  U  7209 


,a  S  CLOCK  M0DIRES  rnmpWeagtmcIt 
25  00  rM,1l'  lo  hook  up  wilh  InnUDfiraii 
12  95  v«f>  compan  *-fi  »* 

9.95  *4’  iffli 

12  95  8U1002*.  CorE.50  i 

ip  w  102R3  TriMformar  1 

MA1010A.CorE.84*  V 

5  50  102P7  TrjnjlBfiini  < 

7  50  Spidil  bmlarnw  and  m  swtldhi 

6  95  atilt  parditM  ■  wodult  I 

MAI 003  car  idq*iI#  } 

3  95  p»M  nmr.  diiptay  It 

295 

3»  RESISTOR!  V,  wall  5% 

2  5  lOpenyp*  03  lOOOprlyD?  01 
3«  25  p*rtyp«  025  350pwt»i»tc» 
l7*  100 par irtM  015  Stuffy*  «  1 


SPECIAL.  PA0DUCH 
MM59E5  Slopwatth  Tubir  9.00 
PC  board  7  50 

»m  Hocks  Swltthll  Mom.  Pushbifflon  .27 
irnini  and  J  pos  tlidp  25 

50*  and  Exutftr  HD0165-5  6  96 

3  Oipfl  UaHtnif 
*  95  CagxIPf  Surd  XN 

j  75  Ourtfi  5  18  Vo»  DC  to  5  MHi 
11  9J  1VP  125’  LED  daptty  10.58 
7  25  Y**c»  ictoaltd  i*Hrt  50 

iwtidhBs  Panttowtp  <IH  Lap  Ft 

2.95  AMlytwKd  *119.00 

UadH  10  Trigger 

15  95  Etpjndnr  Xil  *229.00 

Undd  150  Dus 

Grabwr  Kit  *369  00 

„  TRAMSFONMER* 

~  ■'*  RV  W  m.  IK. 


cirmn  tv. 

CI7015  7,2! 

MM-.J76AA  N  3.9! 
MUY 17549  N  4  91 


I  JO  C04049  36 

m  C04050  36  6T  0 
5  00  004051  1  13  “T’3 


«  IAI320K15 
£5  IMJ20T-5  ISO 
7436  7N  66  IM320T-8  1  50 

LM320T-12  I  50  J549IJN 

741880  m  U6320T-15  1  60  7549208 
74LS008  25  U143J4K  1  IS  75494C8 

7*1.5028  25  LM339K  1  55  A  b  D  CO 

74US0IN  »  IM740K-S  1  10  8038 

741S05A  25  LM340K-8  1  10  8TOOCJ 


M  C04068  40  JT24  ^  50 

2  C04069  40  8T25  3  20 

,  K  C  04070  40  6TK  I  69 

1  75  CO4071  21  9T78  2  75 

50  7349ICN  50  C04072  21  9T97  t  69 

M  SIKS  2  C 04073  21  »T98  169 

15  75494CA  89  C54075  21  M0S  MEMORY 

55  A  O  0  cownin  COJ076  1  75  RAM 
10  8038  4  50  C0407B  40  ’ti'i  t  1 0, 

10  6TO0CJ  13  95  CO408I  ?1  ?*C?  *  -  :p 


66  7/0*1  4  95 

65  Osman**  3  75  1 

63  0S*Wrh  3  75 

1  25  VV53104  2  SO 

*  50  tC  SOCTETJ 
3  W  Solder  Tin  lea  Profile 
5  50  pin  1  UP  PIN  IUP 
3  22  *  15  22  10 

3  50  14  18  24  15 

3  £  16  M  -6  4? 

1  *J  18  27  35  *>R 


875  '  12  6V  CT  600  rra  3  75 

875  XEY BOARDS  12V  2S0  mi  aal  (Mg  2  95 

17  50  Fie«  keyooitas  10  95  Fury -n  oded*  12V  CT  250  rn  ail  ptua  3.50 

2  90  FCb-lirfl  pansjndrnnrum  S24  95  24V  CT  400  (M  3  9S 

2  90  53  kny  ASftl  H-yb0lrd  M  55  00  10V  1  2  imp  *rtl  pkig  4  05 

22  SO  F  lyaswntwd  6' no  FnHMeff  14  W  tsvfiamp  12  BS 

CTORS  IEDS  NSPIAY  LED* 

'  fil9«  2  00  "M  TO'8  15  MAN1  CA  270  2  90 

i  edge  4  50  Gte»n  Orange  Yellow  T0I8  2(1  MAH3  CC  125  39 

i  edge  YVW  4  25  Jiinilm  Red  20  MAH72.74  CA/CA  300  1  00 

...  Giecn  Orange  Velina  Jumbi  25  01704  CC  300  1  2S 

,  4.-  Cllpllle  LED  Mounting  Clips  r*!?r.  017D70L707R  CA  300  T  00 

,  en  -pe.-lyrec  emaer  rj.ee-  yl*  fl.Fl  QU 727 1728  CA/CC  500  I  90 

r  4  CONTINENTAL  SPECIALTIES  In  stock  W-747750  CACC  600  1  95 

4  ?-  rnupletelne  Otnri's.lb-'krSlfMeqjip  0L750  CC  600  1  9S 

4  2s  MAX- 130  t  digit  Frag.  Ctr.  1128  95  WD359  “  2 

3  90  nr  urine  ujo.o  rnmc  .....  WD500  507  C1VCA  500  1  35 

1  gn  08  WIRE  WRAP  TOOLS  III  stock  Ftt(»03f510  COCA  500  90 

1X)  Pmuhle  Mettlmelei  *18  00  FN0800  B07  CC7CA  800  2  20 

,  f;,  0IGITAL  IMERMDMETIR  S48.50  3  digit  Bubhle  60 

4  ‘0  B4tt  nper  Cer.ril  pnrp  j.  or  mchral  4  digit  bdbtM  .80 


741S0IN  25  LM34CK-5  1  10  8038  4  M  C0407B  <0  *»ti'i  t 

741S05N  25  1*040*  8  '10  8TOOCJ  tj  95  C04081  21  ?-c?  • 

74LS08N  25  LM34DK-12  I  10  870tCN  22  00  C0408J  21  ngsai 

74LS10N  25  LW10K-t5  I  10  87S0CJ  13  95  CD4116  47  21102 

74LS1W  40  LU340K.24  1  10  10130  9  95  0)4490  5  60  ?t0iA 


74LS13N  40  LU340K-24 

74LS14N  90  LM340T-5 

74LS20N  25  LM340T-8 

74LS22N  25  IU34DI-I2 


10  10130  9  95  C0449Q  5  SJ  ?t04A4 

10  94O0CJWF  7  40  C04507  1  00  -.|p?u 

10  &7103  9  M  C04508  4  25  -..-ji 

10  0.7107  1425  C045IO  102  J|P> 


Sinclair  3V2  Digit  Multimeter 

Batt./AC  oper.  ImVand  1NA  resolution, 
Resistance  to  20  meg.  1%  accuracy.  Small, 
portable,  completely  assem.  incase.  1  yr. 
guarantee.  Best  value  ever!  $59.95 


Not  a  Cheap  Clock  Kit  $14.95 

Includes  everything  except  case.  2-PC 
boards.  6-.50"LED  Displays.  5314  clock 
chip,  transformer,  all  components  and  full 
instrucs.  Green  and  orange  displays  also 
avail.  Same  kit  w/.BO  displays.  $21.95 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Switches  back  and 
forth.  Beautiful.  50"  LED  readouts.  Noth¬ 
ing  like  it  available.  Needs  no  additional 
parts  lor  complete,  full  operation.  Will 
measure  -  100"  to  +200‘F,  tenths  of  a  de- 
gree.air  or  liquid.  Very  accurate,  S39.95 
Beautiful  hardwood  case  w/beze!  S1 1 .75 


NiCad  Batt.  Fixer/Charger  Kit 

Opens  shorted  cells  that  won’t  hold  a 
charge  and  then  charges  them  up,  all  in 
one  kit  w/full  parts  &  instruc.  $7.25 


RCA  Cosmac  VIP  Kit  275.0D 

Video  computer  with  games  mri  graphics 


78  1C  Update  Master  Manual 

1978  1C  Update  Master  Manual  S30.00 
Complete  1C  data  selector  2175  pg.  Mas¬ 
ter  reference  guide.  Over  42,000  cross 
references.  Free  update  service  through 
1978.  Domestic  postage  $3.50.  Foreign 
$6.00.  Final  1977  Master  doseout  $15.00 


New  Cosmac  Super  “ELF” 

RCA  CMOS  expandable  to  64K  micro¬ 
computer  w/HEX  keypad  input  and  video 
output  for  graphics.  Just  turn  on  and 
start  loading  your  program  using  the  resi¬ 
dent  monitor  on  ROM.  Pushbutton  selec¬ 
tion  of  all  four  CPU  modes.  LED  indicators 
of  current  CPU  mode  and  four  CPU  states. 
Single  step  op.  for  program  debug.  Built 
in  pwr.  supply,  256  Bytes  of  RAM,  audio 
amp.  &  spkr.  100  pg.  detailed  assy.  man. 
incl.  new  exten.  software  section.  PC 
board  solder  masked  &  all  parts  fully 
socketed.  Comp.  Kit  $106.95.  High  ad-  , 
dress  display  option  8.95;  Low  address 
display  option  9.95;  Custom  hardwood 
cab.;  drilled  front  panel  19.75;  Nicad 
Battery  Backup  Kit  w/all  parts  4.95;  Fully 
wired  &  tested  in  cabinet  151.70;  Quest- 
data  1802  software  club.  10-12  pg. 
monthly  publication  12.00  per  yr. 

4K  Elf  Expansion  Board  Kit 
with  Cassette  l/F  $79.95 

Available  on  board  options:  IK  super  ROM 
monitor  $19.95  Parallel  I/O  port  $7.95 
RS232  l/F  $3.50  TTY  20  ma  l/F  $1.95 
S-100  Memory  l/F  $4.50 

Tiny  Basic  for  ANY  1602  System 

Cassette  $10.00.  On  ROM  Monitor  $38.00. 
Super  Elf  owners,  30%  off.  Object  code 
listing  or  paper  tape  with  manual  $5.50. 

Original  ELF  Kit  Board  $14.95 


Video  Modulator  Kit  $8.95 

Convert  your  TV  set  into  a  high  quality 
monitor  without  affecting  normal  usage. 
Complete  kit  with  full  instructions. 


ly  m  timwcr  |-,HI>  DG10  FluofMWtl 
i  WTS  S  ftp'  14  pin  <MpJ»y 

1114  Q‘  N5N  69  9  diQA  CrlpUy 
ns  7520  CLw»i  pAolKePi 
41  yi  HUM  hen 
nnnfct  r  12  5(1  1C  Tm»  Cllpl 
tdkit  125  00  „  1 

iil  v»  o  PROMS  74  S)  fi«<i  66 


60  Hz  Crystal  Time  Base 
Kit  $4.40  Converts  digital  clocks 
from  AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy.  Kit  includes: 
PC  board,  MM5369,  crystal,  resistors, 
capacitors  and  trimmer. 


Clock  Calendar  Kit  $23.95 

CT7015  direct  drive  chip  displays  date 
and  time  on  .6"  LEDS  with  AM-PM  indi¬ 
cator.  Alarm/doze  feature  includes  buz¬ 
zer.  Complete  with  all  parts,  power  supply 
and  instructions,  less  case. 


2.5  MHz  Frequency  Counter 

Kit  Complete  kit  less  case  $37.50 

30  MHz  Frequency  Counter 

Kit  Complete  kit  less  case  $47.75 
Prescaler  Kit  to  350  MHz  $19.95 


PROM  Eraser  e.D  Q, 

Ultraviolet,  assembled  »4S*S0 


Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated.  2-5  volts. 
3.2768  MHz  crystal  accuracy.  Times  to 
59  min. ,59  sec.,  99 1/100  sec.  Times  std., 
split  and  Taylor.  7205  chip,  all  compo¬ 
nents  minus  case.  Full  instruc. 


Auto  Clock  Kit  $15.95 

DC  clock  with  4-. 50"  displays.  Uses 
National  MA-1012  module  with  alarm 
option.  Includes  light  dimmer,  crystal 
timebase  PC  boards.  Fully  regulated, 
comp,  instructs.  Add  $3.95  for  beautiful 
dark  gray  case.  Best  value  anywhere. 


TERMS;  $5.00  mifL  order  U  S.  Funds.  Calif  residents  add  6%iaxbFRrE.  s.nri  ,fir  V(llir  c  '  o(  our  NEW  1970 

BankAmericard  and  Master  Charge  accepted.  quest  CATALOG  InclSdS  28*  Stamp 

k  Shipping  charges  will  be  added  oh  charge  cards.  QUEST  catalog,  include  za  stamp. 


CIRCLE  NO  2fl  ON  FREE  INFORMATION  CARO 


CIRCLE  NO  50  ON  FREE  INFORMATION  CARD 


UNIVERSAL  4Kx8  MEMORY  BOARD  KIT 
$69.95 

32-2102-1  fully  buffered,  16  address  lines,  on 
board  decoding  for  any  4  of  64  pages,  standard 
44  pin  buss,  may  be  used  with  F-8  &  KIM 


EXPANDABLE  F8  CPU  BOARD  KIT 
$99.00 

featuring  Farrbug  PSU.1  K-of  static  ram,  RS  232 
interface,  documentation.  64  BYTE  reqis.er 


C/MOS  (DIODE  CLAMPED) 


PRINTED  CIRCUIT  BOARD 


18  4DI9  - 
.18  40?0  - 
.95  402 1  - 
.18  4022  - 
.37  4023  - 
.37  4024  - 
18  4025  - 
18  4027  - 
29  4028  - 
.75  4029 
.75  4030  - 
.29  4035  - 
.90  4042 


35  74C73 

.35  74C74- 
1.10  74C83  - 
1,25  74C86- 
.70  74C93  — 
.10  74C151 
.9  7  74C160 
70  74C161 
.22  74C174 
.22  74C175 
.24  74  Cl  93 
22  74C901 
.27  74C902 
B5  74  C9 


7  WATT  LD  65  LASER  DIODE  I R  $a95 


2N  3820  P  F  ET 
2N  5457  N  FET 
2N2646  UJT 

ER900  TRlSi.FH  DIODES 


MINIATURE  MULTI-TURN  TRIM  POTS 
100.  IK.  2K,  5K,  10K,  20K,  50K.  100K, 
200K,  500K,  1  Meg,  2Meg,  S.75  each  3/S2.00 


CHARGED  COUPLE  DEVICES 

CCD  321  AH2-512  audio  analog  S.R . $95.00 

CCD  201C  100x100  Image  Senior . $95.00 

CCD  202C  100x100  Image  Sensor . $145.00 

VERIPAX  PC  BOARD . S4.00 

This  board  is  a  1/16"single  sided  paper  epoxy 
board,  4X,"x6V  DRILLED  and  ETCHED  which 
will  hold  up  to  21  single  14  pin  IC's  or  8,16  or  LSI 
DIP  IC's  with  busies  for  power  supply  connector. 

FP  100  PHOTO  TRAMS  ...  S  50 

RED,  YELLOW.  GREEN  or  AMBER 

LARGE  LED's  .2" . .  .  B/S1.00 

TIL-11 8  OPTO-ISOLATOR . $  .75 

MOLEX  PINS  ...  .  .  1 00/S1 .00 

1000VSBO0 

1  WATT  ZENERS:  3.3, 4.7,  5.6. 9  1,10. 

12,  15,  IB,  or  22V  ..  6/S1.00 

MC6860  MODEM  CHIP  .  ,  .  ...  $9.95 

MCM  6571 A  7x9  character  gen  ...  $10,75 


>  r  ALS  SJ.45 
4,000  MHz 
6,000  MHZ 
6,144  MHz 
8,000  MHZ 
10,000  MHZ 


RIBBON  CABLE 
F  LAT  (COLOR  CO 
#30  WIRE 
26  cond.  •  ,50/pci 
40  cond.  >  .75/dci 
50  cond.  -  .90/pci 


CTS  206-8  eight  position  dip  switch  . ,  .  ,  $1.60 
C  fS-206-4  lour  position  dip  switch  ...  .$1.45 
LIGHT  ACTIVATED  SCR  i 
TO  18  200V  1  A  S  70 


SILICON  SOLAR  CELLS 
2Y*'  dtamoter  ,4  V  at  500  ma  S4.00 


FND  359  C.C.  .4’*  $  .50  LED  READOUTS 
FCS  8024  4  digit  DL-704  C.A.  .3"  $  .75 

C.C.  8"  display  $5.95  DL  747  C.A.  .6“  SI. 25 
FND  503  C.C  .5”  $  .85  FND  803  C.C.  .8  '  $1.95 
FND  510  C.A,  .5"  $  .85  FND  810  C.A.  B"  $1.95 
DL  704  ;3-  C.C.  $  .85 


Silicon  Power  Rectiliers 

.  PR V  1  A  3A 

inn  06  14 

200  0  7  ?0 

400  n«  ?5 

600  1 1  .10 

800  1 5  35 

1000  20  45 

SAO  1024  n  RE  DIC 

Brigade"  shifi  registi 

IN  4148  IIN914I 

15.S100 

RS232 

DB  25P  male  $2.95 

CONNECTORS 

DB  25S  (emale ....  $3.50 
HOODS . $1.00 

TRANSISTOR  SPECIALS 

2N6233  NPN  SWITCHING  POWER  S  1.95 

MRF-8004  a  CB  RF  Transistor  NPN  S  1.50 

2N377?  NPN  S 

TO  3 

.  S  1.00 

2N1546  PNP  GE  TO-3  .  . 

. $  .75 

2N4908  PNP  &  TO  3 

S  1  00 

2N6056  NPN  S-  TO  3  D.» 

imnton  S  1  70 

2N5086  PNP  S. 

TO  92 

4'S  1  00 

2N3137  NPN  S 

|RF . 

. $  -85 

7N  >9 

•1  NPN  S 

TO  3  RF 

S  1  50 

2N1420  NPN  Si  TO  5 

.  3/S  1.00 

?N37 

7  NPN  S 

TO  66 

S  70 

?\?2 

1?  NPN  S 

TO  18 

5S  1  00 

?N3fl 

.5  NPN  S 

1 0  3 

S  .50 

’N30 

■1  NPN  S 

ti  >  n; 

6/S  1.00 

g  PNP  :< 

Til  3? 

6/S  1.00 

.,N57W6  NPN  5 

TO  270 

S  50 

2N61 

>')  PNP  S 

TO  770 

S  56 

.'NUli 

■>»  PNP  ' 

rn  b 

5  S  i  on 

MPSA  13  NPN  Si . 

.  4/S  1.00 

TTL  1C  SERIES 7445_  65 

74151-  .61 

7400- 

13 

7446-  .68 

74153-  .61 

7401- 

13 

7447-  59 

74154-  .94 

7402- 

13 

7448-  .68 

74155-  .58 

7403- 

13 

7450-  15 

74157-  .55 

7404- 

15 

7472-  25 

74161-  .55 

7405- 

13 

7473-  ,2B 

74163-  .55 

7406- 

.16 

74  74-  28 

74164-  .65 

7407- 

20 

7475-  .45 

74165-  .95 

7406- 

18 

74  76-  .30 

74170-  1  68 

7409- 

18 

74B0-  .31 

74173-  1.20 

7410- 

.13 

7483-  .65 

74174-  .95 

7411- 

,18 

7485-  87 

74175-  .85 

7412- 

13 

7486-  28 

74176-  .75 

7413- 

36 

7489  1.25 

74177-  .75 

7414- 

.60 

7490-  42 

74180-  J65 

7416- 

22 

7491-  .56 

74181-  1.90 

7417- 

25 

7492-  .43 

74190-  1.00 

7420- 

13 

7493-  .43 

74191-  1.00 

7425- 

25 

7494-  67 

74192-  .79 

7426- 

.22 

7495-  65 

74193-  .79 

7427- 

19 

7496-  65 

74194-  .60 

7430- 

13 

74107-  28 

74195  50 

7432- 

.22 

74121-  29 

74196-  .86 

7437- 

21 

74122-  .38 

74279-  .55 

7438  - 

21  74123-.  45 

74367-  .50  « 

7440- 

13 

4125-  40 

7532S-  ISO 

7441- 

70  74126-  40 

75401-  .50 

7442- 

.37 

4150-  .94 

75492-  .50 

DATA  CASSETTES 

1/2  HR  $  .95 

1  22/44  Pin  Solder 

Tail  .156"  Conn.  $1.95  j 

MM  5387AA  new  cltx:k  chip  which  will  directly 

drive  LED's  12/24  hrs..  1  supply  &  alarm  $5.95 

Full  Wave  Bridges 


DIP  SOCKETS 

a  pin 

.17 

24 

PIN 

.35 

14  PIN 

.20 

28 

PIN 

.40 

16  PIN 

.22 

40 

PIN 

.60 

18  PIN 

.25 

72UF 

35V 

5 

SI 

00 

6  8UF 

35V 

4  SI 

:  00 

4  7(  if 

35V 

5 

SI 

00 

1 0UF 

iov 

$ 

.25 

68UF 

35V 

b 

si 

00 

22  UF 

25V 

S 

40 
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REGULATORS 


723  S  '.SO 


LM  376  .  . 
320T-I2.  15 
or  24V 


340K-1 2,15 

Of  24V.  ...  $  95 
340T-5.  6.  8.  12 

15.18  or  24V  S  95 

78  MG  ....  .SI. 35 

79  MG  .  .  .SI. 35 


NO.  30  WIRE  WRAP  WIRE  SINGLE 
STRAND  100'  SI. 40 


ALCO  MtMATUftE  TOGGLE  SWITCHES 

MTA  106  SPDT  S  .95 

MT  A  206  DPDT  ....  ...  $  1.70 

MTA  206  P-DPDT  CENTER  OFF  «  1>8S 
MSD  206  P-DPDT  CENTER  OFF 
LEVER  SWITCH  .  .  .  *  1.85 


Terms:  FOB  Cambridge,  Mass.  Send  254  for  our  catalog  featuring 
Send  Check  or  Money  Order.  t ransistors  and  Rectifiers 

Include  Postage,  Minimum  145  Hampshir0  Su  Cambridge,  Mas*. 


i  Postage,  M 

15.00,  COO’S 


SOLID  STATE  SALES 

P.O.  BOX  74A 

SOMERVILLE,  MASS.  02143  TEL.  (617)  547-7053 


WE  SHIP  OVER  95% 
OF  OUR  ORDERS  THE 
DAY  WE  RECEIVE  THEM 


CIRCLE  NO  55  ON  FREE  INFORMATION  CARD 


ECONORAM™:  THE  PLUG-IN- 

ANYWHERE  MEMORY. 


issmassr\ 

module  $(^.50  \ 


Econoram  works  with  IMSAI,  Altair,  Cromemco, 
Sol,  North  Star,  Polymorphic,  Vector  Graphic,  and 
other  S-100  mainframes,  thanks  to  static  design  that 
eliminates  dynamic  timing  problems,  full  buffering, 
high  speed/low  power  parts,  and  intelligent  mechanical 
design.  Our  boards  are  used  extensively  by  system 
assemblers  who  need  reliable  memory  that’s  compati¬ 
ble  with  a  variety  of  S-100  mainframes;  and  they’ll 
work  for  you, 

OUR  CURRENT  BEST  SELLER: 


These  boards  are  available  in  3  forms:  unkit  (sockets 
and  bypass  caps  wave-soldered  in  place,  user  simply 
solders  in  a  few  other  parts  and  inserts  ICs);  assembled 
and  tested;  or  qualified  under  the  Certified  Systems 
Components  program.  CSC  boards  are  assembled, 
tested,  guaranteed  to  run  at  4  MHz,  hurned  in  for  200 
hours,  and  serial  numbered.  We  exchange  (not  repair) 
the  board  if  failure  occurs  within  one  year  of  invoice 
date. 


OUR  TOP  OF  THE  LINE: 


HI 


-  —  ■JV^.  .  y.  - 


16K  ECONORAM  IV  M 

$279  unkit  Assembled  $314,  CSC  $414. 

Our  most  cost-effective  choice  for  a  large  block  of 
memory.  Current  under  2000  raA;  manual  write  pro¬ 
tect  switches  for  4K  blocks;  use  with  or  without  phan¬ 
tom  line.  Also  includes  all  regular  Econoram  features. 

OTHER  S-100  BUSS  St? 
PRODUCTS: 

10/11  SLOT  MOTHERBOARD  $90 

(kit  form),  with  all  edge  connectors  wave  soldered 
in  place  (which  really  takes  the  tedium  out  of 
building  a  motherboard!).  Large  power  and  ground 
traces,  extensively  bypassed.  Includes  active  ter¬ 
mination.  SAME,  BUT  18  SLOTS  (and  18  edge  con¬ 
nectors  pre-soidered  in  place) 

COSTS  ONLY  $124. 


24K  ECONORAM  VII  “ 

i.  $445  unkit  Assembled  $485,  CSC  $605. 

Full  feature,  dense  memory  with  our  usual  features 
—  plus  the  following:  configuration  as  two  4K  blocks 
(addressable  on  4K  boundaries)  and  two  8K  blocks 
(addressable  on  8K  boundaries),  with  independent 
write  protect  for  each  block.  Current  under  2000  mA; 
t  use  with  or  without  phantom  lines;  provision  for  two 
\  unused  qualifiers. 

[TRS-80  CONVERSION  KIT, 

«  $190  (3/$  ) 

Upgrade  your  4K  TRS-80  mainframe  with  our  Con- 
I  version  Kit;  chips  are  also  compatible  with  Memory 
I  Expansion  Module.  Includes  eight  uPD16  16K  RAMs, 
|  DIP  shunts,  and  instructions  lor  mainframe  conver- 
|  sion.  (Many  dealers  additionally  report  using  these 
chips  to  expand  memory  in  APPLEs).  We  back  up 
these  parts  with  a  1  year  warranty. 


Needs  only  12V  DC  and  3  time-setting  switches 
for  operation  in  boat,  truck,  van,  car,  or  home.  4  digit, 
0.3"  green  flourescent  display  with  blinking  colon. 
When  wired  in  car,  display  turns  off  when  ignition  is 
off.  Accurate  to  ±  V2  second  a  day  thanks  to  built-in 
crystal  timebase. 

Finally  . . .  here  is  a  clock  that  is  simple  to  build, 
good  looking,  and  at  our  price,  inexpensive. 


LOTS  AND  LOTS  AND  LOTS  AND 
LOTS  AND  LOTS  AND  LOTS  OF 
PARTS. 

That’s  what  we  sell  when  we’re  not  selling  com¬ 
puter  or  music  stuff.  Our  flyer  lists  capacitors, 
resistors,  ICs,  transistors,  inductors,  power  supply 
kits,  and  lots  more  ...  all  at  very  low  prices,  thanks  to 
our  volume  buying.  Send  us  your  name  and  address, 
we’ll  take  care  of  the  rest. 
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Operation  Assist 

It  you  need  information  on  outdated  or  rare 
equipment— d  schematic  parts  list  etc  — another  reader 
might  be  able  to  assist  Simply  send  a  postcard  to  Opera- 
bon  Assist  Popular  Electronics  t  Park  Ave  .  New  York 
NY  70076  For  those  who  can  help  readers  p/ease  re¬ 
spond  directly  to  them  They  II  appreciate  it  tOnty  those 
items  regarding  equipment  not  available  from  normal 
sources  are  published ) 


Phllco  model  39-80  radio.  Schematic  and  battery  connec¬ 
tion  information.  Jack  A.  Freeman,  Rt.  9,  Box  62,  Reidsville, 
NC  27320. 

Daven  noise  and  distortion  measuring  set,  type  35A.  Sche¬ 
matic.  David  Kleinschmidt,  1 5429  Lake  Ave.  Lakewood,  OH 
44107. 

Superior  Instrument  CB  model  TD-55.  Schematics,  parts 
list,  and  operating  manual.  Franklin  Bergquist,  104  Sarver 
Dr.,  Leesville,  LA  71446. 

Hlckok  model  51 X  vacuum  tube  tester.  Schematics  and  op¬ 
erating  manual.  Rob  Martin,  215  West  22nd  St..  Minneapo¬ 
lis,  MN  55404. 

Hammariund  SW  receiver,  model  SP-600.  Operator’s  man¬ 
ual.  R.  Seiffert,  934  Pearl  St.,  Suite  B-1 ,  Boulder,  CO  80302. 

Emerson  color  television,  model  #26C39.  Need  vhf  tuner. 
Also  parts  source  and  schematic.  James  Minadeo.  21 9  Wal¬ 
lace  St.,  Providence,  R!  02909. 

Tennelec  Memoryscan  MS2.  Schematic.  Robert  Kafarski, 
303  Upper  Delaware  St.,  Waiton,  NV  13856. 

Crown  model  71 4C  tape  recorder.  Any  Information  or  a 
source  for  10"  tape  reels.  Mark  W.  Edel.  3030  W.  Birchwood, 
Chicago,  IL  60645, 

Gonset  automobile  FM  converter.  Schematic  and  operating 
instructions.  Walter  T.  Marable,  10930  Clermont  Ave.,  Garret 
Park,  MD  20766. 


Allied  Radio  Knight  kit  KG-620  VTVM  calibration  procedure 
and  schematic.  Kim  R.  Boyer,  1841  Monterey  Btvd.,  Her- 
mosa  Beach.  CA  90254. 

Hy-Gain  industrial  pocketscope,  model  S-14-A.  Schematic 
and  operating  manual.  Stephen  Kiiiingsworth,  112  Auburn 
Ave.,  Fort  Walton  Beach,  FL  32548. 

Elco  723  CW  transmitter.  Construction  manual,  schematic 
and  any  available  information.  Fred  Aguirre.  Tempo,  A Z 
85282. 

Sparton  model  1940R  TV.  Schematic.  Ray  Alexander, 
Fredericton,  Junction,  N.B.  EDG1TO  Canada. 

Telmar  model  40  AM-FM  receiver.  Schematic.  Marvin  Hen¬ 
ley,  132  Brightsrde  Ave.,  Central  Islip,  NY  11722. 

Zenith  7-band  transoceanic  receiver  model  B600.  Schemat¬ 
ic  and  any  available  information.  T.  Allen,  Box  32,  Prattville, 
AL  36067. 

Superior  Instrument  Multi-tester  model  670-A.  Parts  list, 
schematic,  and  operating  manual.  Roy  Swanger,  104  Valley 
Dr.,  Bridgeport,  WV  26330. 

Dumont  type  241  cathode  ray  oscilloscope.  Instruction  and 
service  manual.  Frank  Bloom,  Box  1128,  Rockville.  MD 
20850. 

Knight  T-60  transmitter.  Schematic  and  operating  instruc¬ 
tions.  Alan  Stanczik,  8731  W.  161st  PI.,  Orland  Park,  IL 
60462. 

Paco  model  C-20  resistance  capacity  ratio  bridge.  Instruc¬ 
tion  manual.  Jose  Varas,  515-4th  St..  Apt.  3A,  Union  City,  NJ 
67082. 

Jackson  oscilloscope  model  CRO-1.  Schematic.  Keith 
Holmes,  1 825  War  Eagle.  No.  Eagle  Rock,  AR  72116. 

Senco  model  LC2  leakage  checker.  Operating  manual  and 
schematic.  Superior  Instruments  model  TW1 1  tube  check¬ 
er  and  up  to  date  tube  chart.  Norman  Reiss.  633  Hoss  St., 
Random  Lake,  Wl  53075. 

Allied  Knight  battery  eliminator  model  6-1 2V.  Schematic  or 


manual.  H.C.  Boemer,  3401  W.  Osborne  Ave.,  Tampa,  FL 
33614. 

Eico  460  oscilloscope.  Operating  and  service  manual.  Don 
Billey,  VEG  88A,  Box  442,  Millet,  Alta,  Canada  TOC120. 

Precision  Electronics  signal  tracer  model  102.  Schematic 
and  parts  list.  Andrew  Lee,  1522  W.  34th  St.,  Houston,  TX 
77018. 

Eico  ST70  construction  manual.  Fernando  Molina.  863  Os- 
trom  Ave.,  Syracuse,  NY  13210. 

Wurlltzer  juke  box  model  1700F.  Schematics,  maintenance 
manual  or  repair  information.  James  F.  Shuey,  464  Starr  Rd, 
RD5,  Gibsonia,  PA  15044. 

White  noise  generator.  Schematics  and  parts  list.  Anthony 
R.  Jutiano,  Box  32.  Claymont,  DE  19703. 

RCA  oscilloscope  model  WBO-50.  Service  manual,  parts  list 
and  schematic.  James  H.  Bunyan,  199-14  119  Ave.,  St.  Al¬ 
bans.  NY  11412. 

Lafayette  signal  generator  model  LSG-10.  Schematic  and 
owner’s  manuaL  Laurence  Mittag,  85  Prescott  St.,  #32, 
Cambridge,  MA  02138. 

Mercury  model  990  tube  tester.  Operating  instruction,  sche¬ 
matic,  and  tube  chart.  Reginald  Higgins,  656  Clevenger  Rd., 
Ontario,  NY  14519. 

Mercury  model  1000  model  dynamic  mutual  conductance 
tube  tester.  Need  power  transformer  and  latest  tube  chart. 
Jeff  Brown,  1431  Jonah  Dr.,  North  Huntington,  PA  15642. 

Friden  electronic  calculator  model  130-SN  #6314.  Service 
manual  and  schematic.  Lester  C.  Viles,  21 255  Bon  Huer  St., 
St.  Clair  Chrs,  Ml  48081. 

Maganavox  electrostatic  headphone  power  supply.  Model 
1A9217  or  part  #1 A9224.  Ken  Mossman,  #3  1205  Bay  Vic¬ 
toria.  B.C.,  Canada  V8T1 S7. 

Halllcrafters  SI  20  receiver.  Schematic  and  alignment  data. 
Joseph  Powers,  64  Patten  St.,  Jamaica  Plain,  MA02130. 


JUMBO  LED  READOUT  ARRAY 

—  •••  - — \  By  Bowmar.  .5  in. 

character  common 
cathode.  Designed 
for  use  with  multi- 
#1  i-  piexed  clock  chips 

$1.95  LIMITED  STOCK  4  digits  in  1  pack! 


NATIONAL  SEMICONDUCTOR 

JUMBO  CLOCK  MODULE 


LIMITED  STOCK 


MICRO-MINI  TOGGLE  SWITCH 

SPDT.  By  RAYTHEON. 
990  MADE  IN  USA!  WITH  HDWR. 


$6»5 


FEATURES 

*  FOUR  JUMBO  V*  INCH  LED  DISPLAYS 

*  1?  HR  REAL  TIME  FORMAT 

*  24  HR  ALARM  SIGNAL  OUTPUT 

*  50  OR  60  Hz  OPERATION 

*  LED  BRIGHTNESS  CONTROL 

*  POWER  FAILURE  INDICATOR 

*  SLEEP  4  SNOOZE  TIMERS 

*  DIRECT  LED  DRIVE  (LOW  RFI) 

*  COMES  WITH  FULL  DATA 


EACH  6  for  $5 


16K  DYNAMIC  RAM  CHIP 

16K  X  1  Bits.  16  Pin  Package.  Same  as  Mostek  4116-4.  250  NS  access.  410  NS  cycle 
time.  Our  best  price  yet  for  this  state  of  the  art  RAM.  32K  and  64K  RAM  boards 
using  this  chip  are  readily  available.  These  are  new,  fully  guaranteed  devices  by  a 
major  mfg.  VERY  LIMITED  STOCK! 


ASSEMBLED!  NOT  A  KIT! 

ZULU  VERSION! 

We  have  a  limited  number  of  the  24  HR  Real 
time  version  of  this  module  m  stock 

#MA100BD  —  $9.95 


PERFECT  FOR  USE 
WITH  A  TIMEBASE. 


(AC  XFMR  $1,951  '  ^KnimrULU«,« 

COMPARE  AT  UP  TO  TWICE 
*  OUR  PRICE! 


EXPERIMENTER'S  CRYSTAL 


262.  144KHZ.  This  frequency  is  2 
to  the  IBth  power.  Easily  divided 
down  to  any  power  of  2.  and  even 
to  1HZ  New  by  CTS-Knight.  A  $5 
value1 


$^795 


8  FOR  $129 


$1.25  each 


[MANUFACTURER'S  CLOSEOUT! I 


SALE! 

1N4148  DIODES 

High  speed  switching  diodes. 

Silicion.  Same  as  1N914. 
Brand  New.  Full  Leads.  Prime! 

100  FOR  $2  1000  FOR  $17.50 


FAIRCHILD 

JUMBO  READOUTS 

..5  Inch  Char.  High  Efficiency! 
FND-503-Common  Cathode 
FND-510-Common  Anode 

YOUR  CHOICE  69C 

10  FOR  $5.75 

DISC  CAPACITORS 

.1  MFD  16V.  P.C. 
leads.  Most  popular 
value!  By  Sprague. 

20  for  $1 .00 

FullWaveBridge 

4  Amp  200  PIV 
69<Jea.  10/5.75 

MALLORY 

POWER  SUPPLY  CAPACITOR 

1500  MFD  16WVDC 

3/$1.00  10/$2.95 

FACTORY  FRESH!  SMALL  SIZE 

2N3904-House  No. 
TO— 92.  NPN. 
VCEO-45. 

HFE  100  to  300 

10  for  $1.00 

FETSALE! 

2N4304.  Brand  New 

N  Channel,  Junction  Fet. 
BVGD0-30V  IDSS-15  MA  Typ. 
1500  uMHOS.  TO-18  Plastic 
Case.  Mfg.  by  Teledyne. 

6  FOR  $1 

Motorola  PNP  Power! 

2N4905  TO-3  case  90W. 
VCEO-60.  HFE-100  max  at 
2.5A.  Good  mate  for  the 
2N3055.  PRIME! 

75C  ea.  .  4/S2.50 

COMPUTER 

CAPACITOR 

By  GE.  36.000  MFD  15W  VDC. 
Small  Size:  AY*  x  1Y«  Inches. 
SUPER  DEAL!  $2.95  Each 

3  FOR  $8 

RCA  MICRO-POWER  OP  AMP. 

•CA3078T  Metal  Can  Most  OPAMPS  require  -15V  to  operate.  But  the  CA3O70  is  designed 
to  operate  from  i.7S  V  to  -6V"1  Perfect  for  battery  use.  Standby  power  as  low  as  700  NWJ 
High  Gain  92  DB  typical  Open  Loop  Gain,  Requires  only  one  capacitor  for  compensation 
See  RCA  Linear  Data  Book  for  more  details  Similar  to  National  LM112.  Originally  cost 

*“u,S2eaen  75C  each  3  FOR  $2 

Digital  Research  Corporation 

W  IOF  TEXAS)  r 

L  P.  o.  BOX  401 247 A  GARLAND.  TEXAS  75040  •  1214}  271-2461 

TERMS:  Add  30C  postage,  we  pay  balance.  Orders  under 
$15  add  75C  handling.  No  C.O.D.  We  accept  Visa,  Master- 
charge,  and  American  Express  cards.  Tex.  Res.  add5%Tax. 
Foreign  orders  (except  Canada)  add  20%  P  &  H.  90  Day 
Money  Back  Guarantee  on  all  items. 

OCTOBER  1978 
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REGULAR  CLASSIFIED:  COMMERCIAL  RATE:  For  firms  or  individuals  offering  commercial  products  or  services,  $2.50  per  word.  Minimum  order  $37.50.  EX- 
PAND-AD1*  CLASSIFIED  RATE:  $3.75  per  word.  Minimum  order  $56.25.  Frequency  discount:  5%  for  6  months;  10%  for  12  months  paid  in  advance.  PERSONAL 
RATE:  For  individuals  with  a  personal  item  to  buy  or  sell,  $1.50  per  word.  No  minimum!  DISPLAY  CLASSIFIED:  1"  by  1  column  (2-1/4"  wide),  $300.00.  2"  by  1 
column,  $600.00.  3"  by  1  column,  $900.00.  Advertiser  to  supply  film  positives.  For  frequency  rates,  please  inquire.  COLOR:  Color  avail,  for  all  classified  ad  styles  at 
earned  rate  plus  additional  25%.  Color  choice  Publisher’s  option  and  subject  to  availability.  Publisher  reserves  right  to  run  ad  in  black  if  color  not  avail,  on  classifed 
pages.  In  such  cases  color  charge  will  be  refunded  or  credited.  GENERAL  INFORMATION:  Ad  copy  must  be  typewritten  or  clearly  printed.  Payment  must  accompany 
copy  except  when  ads  are  to  be  billed  on  credit  cards  —  American  Express,  Diners  Club,  Master  Charge,  VISA  —  or  when  ads  are  placed  by  accredited  advertising 
agencies.  First  word  in  all  ads  set  in  caps.  All  copy  subject  to  publisher's  approval.  All  advertisers  using  Post  Office  Boxes  in  their  addresses  MUST  supply  publisher 
with  permanent  address  and  telephone  number  before  ad  can  be  run.  Advertisements  will  not  be  published  which  advertise  or  promote  the  use  of  devices  for  the 
surreptitious  interception  of  communications.  Ads  are  not  acknowledged.  They  will  appear  in  first  issue  to  go  to  press  after  closing  date.  Closing  Date:  1st  of  the  2nd 
month  preceding  cover  date  (for  example,  March  issue  closes  January  1st).  Send  order  and  remittance  to  Classified  Advertising,  POPULAR  ELECTRONICS,  One  Park 
Avenue,  New  York,  N.Y.  10016.  For  inquiries,  contact  Gladys  Mathieu  at  (212)  725-3926. 


FOR  SALE 


SURPLUS  COMPONENTS,  Communication  and  test  equip¬ 
ment.  Illustrated  catalog  25  cents.  E.  French,  P.O.  Box  249, 
Aurora,  Illinois  60505. 


FREE!  Bargain  Catalog — I.C.’s,  LED’s,  readouts,  fiber  optics, 
calculators  parts  &  kits,  semiconductors,  parts.  Poly  Paks, 
Box  942PE,  Lynnfield,  Mass.  01940. 

GOVERNMENT  and  industrial  surplus  receivers,  transmitters, 
snooperscopes,  electronic  parts,  Picture  Catalog  25  cents. 
Meshna,  Nahant,  Mass.  01908. 

LOWEST  Prices  Electronic  Parts.  Confidential  Catalog  Free. 
KNAPP,  4750  96th  St  N.,  St.  Petersburg,  FL  33708. 

ELECTRONIC  PARTS,  semiconductors,  kits.  FREE  FLYER. 
Large  catalog  $1.00  deposit.  BIGELOW  ELECTRONICS, 
Bluffton,  Ohio  45817. 

RADIO— T.V.  Tubes— 36  cents  each.  Send  for  free  catalog. 
Cornell,  4213  University,  San  Diego,  Calif.  92105. 

AMATEUR  SCIENTISTS,  Electronics  Experimenters,  Sci¬ 
ence  Fair  Students  .  .  .  Construction  plans  —  Complete,  in¬ 
cluding  drawings,  schematics,  parts  list  with  prices  and 
sources  , . .  Robot  Man  —  Psychedelic  shows  —  Lasers  — 
Emotion/Lie  Detector  —  Touch  Tone  Dial  —  Quadraphonic 
Adapter  —  Transistorized  Ignition  —  Burglar  Alarm  —  Sound 
Meter , . .  over  60  items.  Send  50  cents  coin  (no  stamps)  for 
complete  catalog.  Technical  Writers  Group,  Box  5994,  Uni¬ 
versity  Station,  Raleigh,  N.C.  27607. 

ROTARY  SWITCH  4P11P  5/$5;  6P11  p"5/$7.2EUDip  Switch 
10-SPST  10/S15.  Transformers  12.2  V  CT-6A  plus  8.5V-5A 
$6.95.  24V-5A  $5.95.  10'  RG58C/U  1 2/$1 0.  Fertiks,  5400  Ella 
St.,  Philadelphia.  PA  19120. 

SOUND  SYNTHESIZER  KITS— Surf  $14.95,  Wind  $14.95, 
Wind  Chimes  $19.95,  Musical  Accessories,  many  more. 
Catalog  free.  PAIA  Electronics,  Box  J 14359,  Oklahoma  City, 
OK  73114. 

UNSCRAMBLERS:  Fits  any  scanner  or  monitor,  easily  ad¬ 
justs  to  all  scrambled  frequencies.  Only  A"  square  $29.95, 
fully  guaranteed.  Dealer  inquiries  welcomed.  PDQ  Elec¬ 
tronics,  Box  841,  North  Little  Rock,  Arkansas  72115. 

TELETYPE  EQUIPMENT  for  sale  for  beginners  and  exper¬ 
ienced  computer  enthusiast.  Teletype  machines,  parts, 
supplies.  Catalogue  $1.00  to:  ATLANTIC  SALES,  3730 
Nautilus  Ave.,  Brooklyn,  NY  11224.  Tel:  (212)  372-0349. 

WHOLESALE  C.B.,  Scanners,  Antennas,  Catalog  25  cents. 
Crystals:  Special  cut,  $4.95,  Monitor  $3.95.  Send  make, 
model,  frequency.  G.  Enterprises,  Box  461 P,  Clearfield,  UT 
84015. 

UNSCRAMBLE  CODED  MESSAGES  from  Police,  Fire 
and  Medical  Channels.  Same  day  service.  Satisfac¬ 
tion  guaranteed.  Don  Nobles  Electronics,  Inc.,  Rt.  7, 
Box  265B,  Hot  Springs,  Arkansas  71901.  (501) 
623-6027. 

BUILD  AND  SAVE  TELEPHOnIs,  TELEvTsIoN,  DETEC¬ 
TIVE,  BROADCAST  Electronics.  We  sell  construction  plans 
with  an  Engineering  Service.  Speakerphones,  Answering 
Machines,  Carphones,  Phonevision,  Dialers,  Color  TV  Con¬ 
verters,  VTR,  Games,  $25  TV  Camera,  Electron  Microscope, 
Special  Effects  Generator,  Time  Base  Corrector,  Chroma 
Key.  Engineering  Courses  in  Telephone,  Integrated  Circuits, 
Detective  Electronics.  PLUS  MUCH  MORE.  NEW  Super 
Hobby  Catalog  PLUS  year's  subscription  to  Electronic  News 
Letter,  $1.00.  Don  Britton  Enterprises,  6200  Wilshire  Blvd., 
Los  Angeles,  Calif.  90048. 

NAME  BRAND  Test  Equipment.  Up  to  50%  discount.  Free 
catalog.  Salen  Electronics,  Box  82,  Skokie,  Illinois  60076. 

TELEPHONES  UNLIMITED,  Equipment  Supplies.  All 
types,  Regular,  Keyed,  Modular.  Catalog  50  cents. 
Box  1147E,  San  Diego,  California  92112. 


CARBON  FILM  RESISTORS  1/4W,  1/2W  -  1.7  cents  each. 
FREE  sample  /  specifications.  Other  components.  COMPO¬ 
NENTS  CENTER,  Box  295,  W.  Islip,  New  York  11795. 

WEATHER  MAP  RECORDERS":  Copy  Satellite  Photo- 
graphs,  National-Local  Weather  Maps.  Learn  How! 
$1.00.  Atlantic  Sales,  3730  Nautilus  Ave.,  Brooklyn, 
N  Y.  11224.  Tel:  (212)  372-0349. 

NAME  BRAND  TEST  EQUIPMENT  at  discount  prices.  72 
page  catalogue  free.  Write:  Dept.  PE,  North  American  Elec¬ 
tronics,  1468  West  25th  Street,  Cleveland,  OH  44113. 

UNSCRAMBLERS  FOR  any  scanner.  Several  models  avail¬ 
able.  Free  literature.  Capri  Electronics.  8753T  Windom,  St. 
Louis,  MO  63114. 

RADIO  SHACK  Authorized  Sales  Center  offering  10%  dis¬ 
count  on  products  including  TRS-80.  1117  Conway,  Mission, 
TX  78572. 


TRANSISTORS  FOR  CB  REPAIR,  IC’s  and  diodes.  TV 
audio  repairs,  2SC799  —  $3.00,  2SC1306  — 
$2.95,  2SC1307  —  $3.85,  TA7205  —  $3.50,  more. 
Free  catalog  and  transistor.  B&D  Enterprises,  Box 
32,  Mt.  Jewett,  PA  16740. 

UNSCRAMBLER  KIT.  Tunes  all  scramble  frequencies,  may 
be  built-in  most  scanners,  2-3/4  x  2-1  /4  X  1  /2.  $1 9.95.  Factory 
built  Code-Breaker.  $29.95.  Free  Catalog:  KRYSTAL  KITS, 
Box  445,  Bentonville,  Ark.  72712.  (501)  273-5340. 


ELECTRONIC 

SURPLUS 

FREE  CATALOGS 
ETCO  ELECTRONICS,  Dept  EB 

North  Country  Shopping  Center 
Rt.  9N,  Plattsburgh,  N.Y,  12901 


B&K  Test  Equipment.  Free  catalog.  Free  Shipping.  Dinosaur 
discounts.  Spacetron-AJ,  948  Prospect,  Elmhurst,  IL  60126. 


ATTENTION  HOBBYISTS  —  SEND  FOR 
YOUR  FREE  CATALOG 

Great  buys  In  tape  drives,  keyboards,  power 
supplies,  and  transformers.  We  also  have  heat 
sinks,  steel  cabinets,  I/O  terminals,  video  dis 
plays,  printers,  and  equipment  cases.  And  of 
course  components,  fans,  wire,  and  cable.  Write 

now  to  1 0  Flagstone  Drive 

Worldwide  Electronics  Hudson,  NH  03051 


BUILD  THE  ARTISAN  ELECTRONIC  ORGAN  .  The  20th 
century  successor  to  the  classic  pipe  organ.  Kits  feature  mod¬ 
ular  construction,  with  logic  controlled  stops  and  RAM  Pre-Set 
Memory  System.  Be  an  ar-ti-san.  Write  for  our  free  brochure. 
AOK  Manufacturing,  Inc.,  Box  445,  Kenmore,  WA  98028. 


SPEAKER  INFORMATION  KIT. 


Get  70  pages  of  speaker  facts,  specs,  construction  tips  plus  info 
on  our  raw  speakers,  crossovers  and  a  line  of  nine  quality  hi-fi 
speaker  system  kits.  We  ll  send  you  our  full-color  catalog;  plus 


How  To  Hook  Up  Your  System,  an  exhaus¬ 
tive  step-by-step  treatise  on  hi-fi  system  in¬ 
stallation;  and  our  Speaker  Owner’s  Manual, 
chock-full  of  facts  on  how  to  get  the  most 
from  any  speaker  system,  for  only  $1.00. 
Send  to: 

Speakerlab,  Dept.  PE-CI 

735  M.  Morthlake  Way,  Seattle,  WA  98103 


|  DETROIT  APPROVED:  No  rust  or  weld  sediment 

■  •  Install  one  hour- lightweight,  no  bodywork 
required  •  Complete  Kit  •  Guaranteed  life  of 
|  vehicle  •  Meets  Federal  &  State  standards 
■  For  FREE  Cata)og-TOLL  FREE  800/433-2386 
(In  TEXAS  call  017/756-6221) 


|  PICKUP  &  VAN  EQUIPMENT  CO. 

2  Dept.  PE ,  P  O.  Drawer  C,  Hewitt,  TX  76643 


TI**M  PC  mounted  power  tuppllw  ere  |uei  the  thing  for  op  amp  pro|ecte  where  a 
dual  voltage  power  eupply  is  required.  Line  and  load  regulation  normally  leas  then  30 
mv.  Input  115  VAC.  Fully  repairable 


Jim  Turner 
10305  Newport 
El  Paio,  TX  79924 


S21.95 

Tau.  rMkWnti  •*)  IX  iVm  Ul 

aeewiy  —am  oum  «eu»a. 


PRINTED  CIRCUITRY,  Complete  supplies.  Failproof  instruc¬ 
tions.  Major  credit  cards.  Catalog  $1.00  refundable.  CIR- 
COLEX,  Box  198,  Marcy,  NY  13403. 


TANDY  TRS-80,  HEATH  H-8  Adapters  to  S-100  bus, 
$49.95  kit.  MINIMART,  1618  James,  Syracuse,  N.Y. 
13203. 


SAVE  15%  or  more  NORTHSTAR,  CROMEMCO, 
others.  MINI  MICRO  MART,  1618  James,  Syracuse, 
N.Y.  13203.  (315)  422-4467. 


POLICE/FIRE  SCANNERS,  crystals,  antennas,  CBs, 
Radar  Detectors.  HPR,  Box  19224,  Denver,  CO 
80219. 

SCANNER  RADIOS  GALORE!  Catalogs  — $1.00.  The  News- 
room,  Inc.,  Dept.  PEP1,  1973  S.  State  College  Blvd., 
Anaheim,  CA  92806. 

ELECTRONIC  EQUIPMENT  HOTLINE  is  a  new  "classified 
advertising  newsletter  for  buying  and  selling  professional,  in¬ 
dustrial,  and  surplus  electronic  equipment.  Subscriptions 
$6/year.  ads  50^/word.  Prepublication  offer;  $1.00  off  sub¬ 
scriptions  and  20%  off  all  ads  postmarked  before  October  1 , 
1978.  Electronic  Equipment  Hotline,  PO  Box  4768,  Panorama 
City,  CA  91402. 

SEND  for  free  C.B.  &  HI-FI  catalog,  top  value  prices.  Mesa 
Enterprises,  Rt.  4,  Box  273B,  Tucumcari,  New  Mexico  88401. 

CONNECTORS,  UHF,  BNC,  and  audio  types.  Low  Prices, 
Free  Catalog.  Coakit,  Box  101 L,  Dumont,  New  Jersey  07628. 

SANKEN  50  WATT  POWER~AMP  $22.50  Postpaid,  50  Volt 
Transformer  for  above  $8.00  Postpaid,  100  Watt  Stereo  Basic 
Amplifier  Kit,  Complete  $99.50.  Prarie  Sounds,  PO  Box  982, 
Champaign,  IL  61820. 

POWER FUlT NEGATIVE  Ton  GENERATORS  and  acces¬ 
sories.  (Fascinating  Details  —  $1.00).  Golden  Enterprises, 
Box  1282-PE,  Glendale,  A2  85311. 

TEST  EQUIPMENT  CATALOG  listing  used  tektronix,  HP  and 
GR  equipment  at  bargain  prices.  PTI,  Box  8699,  White  Bear 
Lake,  MN  551 10.  Price  $1.00  refundable  with  first  order. 
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POPULAR  ELECTRONICS 


1802  EXTENDED  MONITOR.  Relocatable,  K.C.  tape 
routines,  18  powerful  subroutines,  requires  IK  memory.  K.C. 
tape  $20.00,  paper  tape  $18.00,  w/manua!  and  listing.  Infor¬ 
mation  sase.  Benchmark  Computer  Systems,  17  Hanover 
Place,  Hrcksville,  L.L,  N.Y.  11801. 


COMPUTER /GCTV  INTERFACES 


Free  Catalog-  Phone  on  Write 
Dial:  402-987-377 1 


1301  Broadway  AT V  Research  Dakota  city,  he.  60731 


CRYSTAL  CONTROLLED  DIGITAL  CROSSHATCH/DOT 
GENERATOR.  Kit  $31.95,  built  $41.95.  Free  Catalog. 
PHOTOLUME  CORP.,  118  East  28  Street,  New  York,  NY 
10016. 


FREE  CATALOG  of  flags,  pennants,  banners.  Send  $1.00  for 
postage.  Products  International,  509  Connie,  Manchester, 
MO  63011. 

ROHN  TOWERS  buy  wholesale  from  national  distributor,  25 
G  sections  $33.86  each,  48  foot  foldover  freight  paid  $471.50 
each,  All  products  available.  Hill  Radio.  2503  G.E.  Road, 
Bloomington,  IL  61701.  309-663-2141. 


AMAZING  NEW  LIGHT  WEIGHT  SPEAKERS.  Plans  $10.00. 
Guaranteed  lighter.  SASE  for  INFO.  Lewis  TV  Electronics, 
6720  S.  Western,  LA,  CA  90047. 

CIRCUIT  BOARDS  from  camera-ready  artwork.  Free  details. 
CM  Circuits,  22  Maple  Avenue,  Lackawanna,  New  York 
14218. 

PLASTIC  BAGS.  All  sizes.  Buy  in  small  quantities.  Free 
Catalog.  SAKet,  6151-D  Colbath,  Van  Nuys,  CA  91401 

CB  RADIOS,  VHF-UHF  Scanners.  Crystal,  Antennas,  Radar 
Detectors.  Wholesale.  Southland,  Box  3591,  Baytown,  TX 
77520. 


THE  BEST  CB  ANTENNA 

SEND  FOR  FREE  |PAL|  FULL  LINE 
CATALOG  AND  DECAL 

fpAiTFirestilc’ 


Make  your  OB  a  car  telephone 
and  a  perfect  burglar  alarm 

Those  two  kits  will  able  you  to  receive 
.C  *£;  and  transmit  500  different  coded  calls 
per  channel,  so  that  at  40  ch.  20.000  dif- 
*  terent  CB  stations  can  be  selected:  as 
'  £4*  wel1  as  9ara9e  door  openers  with  your 

Sr.'?  special  code,  burglar  alarm  from  your 
weekendhouse  or  parking  car,  babysit¬ 
ting  etc.  Unlimited  applications.  Easy  in- 

Istallation  without  any  modification  of 
your  CB.  1 

The  call  is  coded  into  different  tone 
bursts  that  are  transmitted  through  the  I 
86*  mike . 1716  receiving  decoder  is  simply 
m!  ^  put  into  the  CB  earphone  socket 

Ready- 

Klts  with  board  and  al1  Pads  without 

Encoder  (transmitter)  S  28.50 

I  Decoder  (receiver)  $38.50  11 

s  +  M  Electronics.  2269  Washington  St,  San  Francisco.  CA  1 

TUNE  IN  HIDDEN  FM-SCA  PROGRAMS  OF  TALK  AND 
MUSIC.  Adapter  modifies  FM  radio  or  tuner  to  double  as  an 
SCA  receiver.  Complete  instructions,  including  article  “SCA: 
Radio  the  FCC  Doesn't  Want  You  to  Own.”  $13  kit;  $18  wired 
unit  from  FM-SCA.  Adolph,  Minn.  55701 . 


NEW,  ADJUSTABLE,  THREE  OUTPUT,  REGULATED 
POWER  SUPPLY  plus  900  parts  worth  over  $400.00  in  com¬ 
plete  CARTRIVISION  television  electronic  assembly. 
Documentation  included.  Perfect  for  MICROPROCESSOR 
and  all  electronic  applications.  $16.95  plus  $4.50  S&H.  Master 
Charge,  VISA.  Free  brochure.  Madison  Electronics,  369, 
Madison,  Alabama  35758.  SATISFACTION  GUARANTEED. 


Beer  Lovers. 


Make  the  Finest  Premium  Beers  at  Home. 
Great  Fun!  Great  Taste!  Great  Savings! 
First  time.  Every  Time.  Duane's  Unique 
Home  Brewery.  Complete  details.  Free. 
Duane  Imports  Ltd.,  Dept.  PEI ,  508  Canal 
St.,  N  Y..  N.Y.  10013 


1  I  Antenna  Corp. 

2614  EAST  ADAMS  *  PHOENIX.  ARIZONA  85034 


PHONfX  RECORDING 
CALL/ 


Record  inconitf  aid  ont[oing  calls  utonaticalljr  wltfe 
this  all  solid  state  nit  ceinected  to  yoir  telephoie 
jack  and  tape  recorder.  Tape  hecones  a  penaaaeat 
record.  Don’t  depend  01  yoor  memory  to  recall  in- 
portent  details  of  basiiess  aid  persioal  calls.  Easily 
totalled.  Hi  extra  noathly  phone  ck(s.  FCC  Approved 


AMAZING  ELECTRONIC 
.MICRO  MINI  MIKE 


World’s  smallest,  solid  state,  self  contained  with  1.3V 
Merc.  Bat.  font.  Picks  ap  most  soaads  and  transmits 
witboit  wires  op  to  300  ft.  tbra  FM  Radio.  Taaeafale. 
Use  as  mike,  ampf.,  alarm  l  alert  system,  baby  sitter, 
bot  line,  etc.  Mike  $18.95*,  Pboae  Call  Adapter 
$24.50*  (*  plos  $1.00  ea.  for  pst|.  &  hdff.)  Cal.  res: 
add  tax.  Free  data.  Mail  Order,  8/A,  M/C,  cod's  o.k. 
Qty.  disc,  avail.  AMC  SALES,  Dept.  24 ,  9335  libee 
St.,  Bax  928,  Dowoey,  CA  90241. 


BAIT,  TRAP,  and  eliminate  flying  insects  electrically  with  evil 
efficiency.  Entertaining!  Plans  $3.50.  M.J.M.  Enterprises,  P.O. 
Box  131,  Omaha,  NE  68101. 

FREE  CATALOG,  unbelievable  savings,  antennas,  stereos, 
ham,  cable  RG58U  RG59U  $5.95/100',  RG8U  Foam 
$16.95/100'  $2/100'  Postage.  Ban kAmeri card.  Nemal  Elec¬ 
tronics,  Box  2712,  Miami,  FL  33140. 

CHESS  COMPUTER,  World's  most  advanced  portable  unit. 
Free  Literature.  Centerville  Advertising,  6566  Willowick,  Cen¬ 
terville,  OH  45459. 

SCANNERS:  Wholesale  prices:  Bearcat  250/Bearcat  46  Re¬ 
gency  K100  plus  20  other  models.  Free  catalog:  SCANNERS 
UNLIMITED,  3816  Beresford  St.,  San  Mateo,  CA  94403. 
415-573-1624. 


NEW  ELECTRONIC  PARTS.  Continuously  stocked.  Stamp 
brings  catalog.  Daytapro  Electronics,  3029  Wilshire  Ln.,  Ar¬ 
lington  Hts.,  IL  60004. 

PRINTED  CIRCUIT  boards  from  sketch  or  artwork.  Affordable 
prices,  free  details.  DANOCINTHS  INC.,  Box  261,  Westland, 
Ml  48185. 

PORTABLE  AKAI  Videotape  System,  zoom  camera,  Best 
offer  over  $800.00.  Roy  Stout,  Box  1104,  North  Little  Rock, 
AR  72115. 


PLANS  AND  KITS 


QUALITY  KITS,  over  7,000  schematics.  $1  (refundable)  for 
illustrated  catalog.  Tek-Oevices,  Box  19154c,  Honolulu,  HI 
96817. 


AMAZING  ELECTRONIC 
Ns  PRODUCTS 


USERS  SUPER  P0WERE0.  RIFLE.  PISTOL  POCKET  SEE  IN  DARK  PYR0- 
TECHNICAL  D£  BUGGING  UNCSAMBLERS  GIANT  TESU  STUNWAND  TY 
DISRUPTER  ENERGY  PRODUCING,  SCIENTIFIC  DETECTION.  ELECTRIFYING, 
CHEMICAL  ULTRASONIC.  CB.  AERO.  AUTO  AND  MECH  DEVICES,  HUNDREDS 
MORE  ALL  NEW  PLUS  INFO  UNITO  PARTS  SERVICE 

INFORMATION  unFimifpd 

CATALOG  SI  Bot  626  Lord  leflcrr  PI  •  AmhcrtL  N.H  03031 


FREE  KIT  Catalog  contains  Test  and  Experimenter’s 
Equipment,  Dage  Scientific  Instruments,  Box 
1054P,  Livermore,  CA  94550. 


TIGER  SST 
_  SIMPLI-KIT 


BUILD  YOUR  OWN 
A  SYMPHONY 
V  OF  SOUND! 

It's  fun  and  easy -takes  just  min- 
utes  a  day!  Complete  kits  for 
m  organs,  pianos,  strings,  rhythms, 

■  amp'ifiers,  synthesizers.  Also 

I  f  I  1  factory  assembled.  104-page 
/  catalog  $2.00  b 

>r  4DUIER5I 

Wersi  Electronics,  Inc. 
Dept.  ZD,  1720  Hempstead  Road 
Lancaster,  PA  17601 

CB/HAM  HIGH  GAIN  ANTENNAS.  Modulation  boost¬ 
ing  VOX-COMPRESSOR.  Portable  300MHz  COUNTER 
with  memory!  Plans  $3.00  ea.  $7.50/all.  Many 
others,  catalog  with  order,  PANAXIS,  Box  130-A10, 
Paradise,  CA  95969. 


ELECTRONIC  HELP  JUST  A  PHONE  CALL  AWAY.  We  ll 
help  you  design  projects,  find  components,  advice.  Low  rates, 
first  2  minutes  free.  24  hours  a  day,  7  days  a  week  BAC, 
VISA,  MASTERCHARGE;  Don  Britton  Enterprises,  (808) 
395-7458. 

MODIFY  YOUR  P1.L.  or  Crystal  Synthesis  C.B.  for 
extra  channels,  linear  and  antenna  tips.  Send 
$12.95  for  instruction  book.  Action  Protection  Sys¬ 
tems,  RD1,  Box  6003,  Milford,  PA  18337. 


“FUNDAMENTALS  OF  ROBOT  DESIGN"  $10.00.  Write:  Ad¬ 
vanced  Research  Scientific,  P.O.  Box  19041-R,  Detroit, 
Michigan  48219. 

BUILD  YOUR  OWN  FM  TRANSMITTER.  Be  your  own  FM 
disc  jockey  and  transmit  to  any  FM  radio.  Plans  and  parts  list 
$2.00,  or  complete  kit  for  beginners  $16.95.  Send  to:  JRC 
Electronics  Corp.,  Box  711-E,  Glen  Ellyn,  IL  60137. 

SMOKE/GAS  ALARM  KIT,  with  plug-in  transformer,  $14.95. 
Romar  Systems,  85-76th  St.,  Brooklyn,  N.Y.  11209. 

DIGITAL  AUTOMOTIVE  KITS:  Digital  tachometer $19.00,  au- 
tomatic  headlights  $69.00,  Burglar  Alarm  $15.00.  Order,  In¬ 
formation,  Write:  DAK  Electronics,  49  Holiday  Blvd.,  Center 
Moriches,  N.Y.  11934. 


STEREO  F.M.  wireless  microphone.  Broadcasts  standard 
F.M.  stereo.  Plans  $2.00.  Martin  Berry,  1110  N.  Dubuque 
#832-C,  Iowa  City,  IA  52240. 


TAPE  -  SLIDE  Synchronizer,  multiprojector,  lap-dissolve 
plans,  $5.50.  Audiovisual  group,  $8.50.  Millers,  1896 
Maywood,  S.  Euclid,  OH  44121. 


QUALITY  BURGLAR-FIRE  ALARM  EQUIPMENT  at  discount 
prices.  Free  Catalog!  Steffens,  Box  624K,  Cranford,  N.J. 
07016. 

DON’T  PURCHASE  alarm  equipment  before  getting  our  free 
value  packed  catalog.  Sasco,  561 9-C  St.  John,  Kansas  City, 
MO  64123.  (816)  483-4612. 


Bvr«I« 


•  Smoke 


I  THE  DO-IT-YOURSELFER 
NOW!  a  high  quality  CD  Electronic 
Ignition  System  in  kit  form. 

Contains  al!  components  and  solder  to 
build  complete  Solid-State  Electronic 
CD  Ignition  System  for  your  car.  As¬ 
sembly  requires  less  than  3  hours. 

•  Increases  MPG  15%  •  Eliminates  4  of  5  tune-ups 

•  Increases  horsepower  15%  •  Instant  starting,  any 

•Plugs  and  Points  last  weather 

50,000  miles  *Dual  system  switch 

Frts  only  12  volt  neg.  ground  .  .  Only  S21 .95  postpaid 
»  In- Star  Corporation  — 

P.O.  Box  1727  Grand  Junction,  Colorado  81501 

PROJECTION  TV  .  . .  Convert  your  TV  to  project  7  Foot  pic¬ 
ture.  Results  equal  to  $2,500  projector.  Total  cost  less  than 
$20.00.  PLANS  &  LENS  $16.00.  Illustrated  info.  FREE:  Mac- 
rocomj,  Washington  Crossing,  PA  18977. 


Alarm  Catalog 


•  Billions  of  dollars  lost  annually  due 
to  (ack  of  protective  warning  alarms. 

FREE  CATALOG  Shows  you  how  to 
protect  your  home,  business 
and  person.  Wholesale 
prices.  Do-it-yourself.  Free 
engineering  service.  __ 


"1 


Box  82802  pe-108  Lincoln,  Ne.  68501 


MUSICAL  INSTRUMENTS 


UP  TO  60%  DISCOUNT.  Name  brand  instruments  catalog. 
Freeport  Music,  114  G,  Mahan  St.,  W.  Babylon,  N.Y.  11704. 
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TELEPHONES  &  PARTS 


CORDLESS  TELEPHONES:  Operate  300  tt.  1mm  bese.  Fac- 
iory  recheckod,  schematics  included  for  personal  mainte¬ 
nance.  Originally  5399.50  —  now  Si  79  00  Check,  M.O.  or 
Credit  Card.  Telephone  Marketers,  P.Q1,  Box  316,  Brookfield, 
Wt  53005. 

TELEPHONES,  CORDS  PLUGS,  JACKS,  Etc  Direct  to 
Hobbyists  Free  catalog.  Remco,  20272  37th  Ave. 
N.E.,  Seattle,  WA  98155. _ _ 

TELEPHONES  AND  PARTS.  Frao  cataiog  Write:  Surplus 
Saving  Center,  P.Q.  Bex  1 17,  Waymart,  PA  18472, 

MODULAR  TELEPHONES,  CORDS,  JACKS:  Wide  selection 
pl  other  phnnB  supplies.  FREE  retail  catalog  Flemco,  £0273 
37th  Ave  .  M.E.,  Seattle,  WA  0B1 55. 


HIGH  FIDELITY 


DIAMOND  NEEDLES  and  Stereo  Cartridges  at  Discount 
prices  Ecr  Shure,  Pickering,  Stanton,  Empire,  Grado  and  ADC. 
Send  for  free  catalog.  LYLE  CARTRIDGES,  Dept  P.  Box  69, 
Kensington  Station,  Brooklyn,  New  York  1 121B.  For  Fast  Ser¬ 
vice  call  Toil  Free  500-22 1-0906 


PARANOID  ABOUT  SPECS?  Prove  or  disprove  playback 
performance  cassette  or  record  player  with  surprising  new 
technique  developed  by  Emory  Cook.  Test  cassette  or  record, 
instructions  $3  95  (Connecticut  residents  add  lax)  COOK 
LABORATORIES,  Inc.,  37$  Ely  Avenue,  Norwalk,  CT  QS8&4 

CAS  SETS  SAVlNGS^ BREAKTHROUGH!!'  Proven  best  or 
your -money-back.  No  minimum.  Free  same-day  shipping. 
Sample  Si  .00.  Fads  tree.  Larksong.  Box  463E10,  Point 
Arena,  CA  95458 


GOVERNMENT  SURPLUS 


MANUALS  tor  Govt  Surplus  radios,  test  sets,  scopes  List  50 
cants  (oorn).  Book 3,  72 10  Roanna  Drive,  Washington,  O.C. 
2602  V 

JEEPS— S59  30!  —  CARS— 533.501  —  200,000  ITEMS'  - 
GOVERNMENT  SURPLUS  —  Most  COMPREHENSIVE  DI¬ 
RECTORY  AVAILABLE  tells  how.  where  lo  buy  —  YOUR 
AREA  -  S3. 00  —  MONEYBACK  GUARANTEE  Govern¬ 
ment  Information  Services,  Department  GE-35,  Box  99249, 
San  Francisco,  California  94109  (433  California), 

GOVERNMENT  SURPLUS.  Buy  in  your  Area  How.  where. 
Send  S3, 00  Surplus,  30177-PE  Headquarters  Building, 
Washington,  DC.  20914. 


BROADCAST  STATION-  Start  your  own.  Home,  school 
church,  business  operation.  Get  free  equipment, 
records.  Details  free.  "Broadcasting1,  Box  130- 
A10,  Paradise.  CA  95969. 

FCC  License  Study  Course  prepares  you  to  pass  examina¬ 
tions  for  1st,  2nd,  3rd  and  radar.  Sludy  Guide  manual  gives 
examples,  problems  and  solutions  Question-Answer  manual 
provides  hundreds  of  practice  questions  S9.95  each  or  bolh 
manuals  @14.95.  Postpaid,  Oeffinger,  Box  1240.  Garden 
Grove.  Calif.  92642 

FA  ME,' RICHES  IN  TELEVISION  Producers  seek  talents  to 
develop.  Details  S3.00.  METRO  ETV.  Box  15411,  New  Or¬ 
leans  70175. 

LEARN  COMPUTER  PROGRAMMING  (BASIC  or  FOP^ 
TRAN),  Electronics,  FCC  License,  Mathematics,  through  cor¬ 
respondence  study  Free  information:  tntermountain  Techni¬ 
cal  Institute.  (Room'  10},  Box  25B,  Jerome.  Idaho  83336 

UNIVERSITY  DEGREES  BY  MAIL:  Bachelors,  Masters, 
Ph.D.'s.  Any  subject.  Fast.  Easy.  Legal.  Education, 
1132  Henderson  Avenue.  PE-1.  Menlo  Park,  CA 
94025. 


BUSINESS  OPPORTUNITIES 


r  “  \ 

New  Lambda  Series  from 


SpeakerKit 

FtiluriiH  i hi  Philip*  md 

E li e Ire -V&l-cc  (Trite?®  Wllh  ccmpuHr- 
■nUri  CrOtMVtr  design. 

OuHE.IhII'iLTi.'Q  qWEllHy  Si  fl  3Urpr|  filnqly 

SllGrcJJlUo  price  AiiOifitneJI  ifCuruil! 


SpffrterMl,  Bat  I2fC  N«nDim»niei  Wl  54751 


MICROCOMPUTERS 


MICROCOMPUTER;  BUILD,  lEARN!  Save  Money!!  Com’ 
pleto  System  Design  Plans.  Catalog  51  00  Design  Re¬ 
sources,  Box  4991PO,  Thousand  Oak®,  CA  9136Q 

MICROCOMPUTER  PARTS  at  discount  prices.  FND-70  7 
segment  displays  50  cents.  Intel  15  Bit  Micro  Computer  Klf 
MCS-S6  S300.U0  Send  for  free  catalogue  SEMGON  Inc . 
325  So.  Winding  Dnve,  Pontiac.  Ml  48054. 


WANTED 


GOLD,  Silver,  Platinum,  Mercury,  Tantalum  wanted.  Highest 
prices  paid  by  retinary  Ores  assayed  Res  circular.  Mercury 
Terminal.  Norwood,  MA  02062 


MOTION  PICTURE  FILMS 


FALL  PRICE  BREAK  on  Blackhawk  Films  S3  Sports  immor¬ 
tals:  Fence  Buster  —  Babe  Ruth  (RBts,  Home  Run;)  SS  260 
0,  W  Sit.  $16.95  ea*.  SB  B,W  Snd.  $19  95ea\  King  q!  Dia¬ 
monds  -  Law  Gehrig  (Game  Action;  Farewell)  S6  330'  B;W 
Sit,  517.95  eaf,  SB  B^W  Mag  Snd,  SI  9.95  oaT  Knute  Rockne 
—  Notro  Dame  T'Tha  Rock'T  315'  S9  B.'W  Sil  $16.95  ea*  SB 
B/W  Mag  Snd,  $19.95  ea  Bobby  Jones  —  The  Master  Golf¬ 
er  (career  hilites)  SB  B'W  Sfl  350',  SI  7  95  ea*.  S-9  B.'W  Mag 
Snd.  SI  8.95  ea\  Wilbur  Shaw  -  Star  d  Speedway  (Indy 
Winner)  Choice  of  360’  Sa  B/W  Sii  or  sa  B/W  mag  Snd  (12 -) 
$10,95  ea+  Sports  In  the  20' sH  closeout  ol  glamour  era, 
Si 4.95  ea-  280  SS  B/W  Sil  —  while  they  lest  Choice  of 
American  or  European  aulo  racing  (season  hltiles)  50  Snd 
{RT  13:00},  J  10.95  ea*  (save  SS.).  Start  a  collodion  now  — 
the  price  is  right’  *Add  85  cents  per  film  (or  expedited  PP 
delivery  64 -pg  Universal  color  catalog  $i  09.  USA,  Outside 
USA,  S2  Columbia,  Sporrtlre,  Ring  Classics  £  Universal  order 
forms,  SO  35  set.  SPORTL1TE  FILMS,  Elect- 10/78,  Box  24* 
500,  Speedway,  IN  46224, 

WHOLE  MOVIES  AT  HALF  PRICE,  Three  lenitic  classic 
comedies  slaving  Laurel  and  Hardy,  W.C.  Fields  or  Buster 
Keaton  on  sale  now.  Outstanding  values  Uproarious  fun, 
Send  SI  00  lor  Inlofniallon  and  sixty-eight  page  Film  Catalog 
listing  comedies,  westerns,  dramas,  horror  and  olhere.  (Or 
send  Si  00  for  Video  Catalog  with  more  than  140  titles  )  Write 
Stack nawx  Films,  Oepl  4574  Davenport  towa  52S0S. 


WANTED ! CB  DEALERS 
AND  DISTRIBUTORS 

‘Firestilc’ 

Antenna  Corp. 


PM. 


2E14  EAST  ADAMS  ’  PHOENIX  ARIZONA  0503*1 


PERSONALS 


MAKE  FRIENDS  WORLDWIDE  through  international  corre¬ 
spondence,  Illustrated  brochure  Iree  Hermes- Varlag  Box 
110660/2,  D-1000  Berlin  11,  Germany 


INSTRUCTION 


I  MADE  540,900.00  Year  by  Mailorder!  Helped  ethers  make 
money1  Free  Proof.  Torrey,  Bo*  318-NN,  Ypsilanli,  Michigan 
46197 

FREE  CATALOGS.  Repair  air  conditioning,  refrigeration 
Tools,  supplies,  full  instructions.  Dooiin,  201 6  Canton,  Dallas, 
Texas  75201 

MAILORDER  MILLIONAIRE  helps  beginners  make  $500 
weekfy  Free  report  reveals  secret  plan!  Executive  MKtG). 
333  North  Michigan,  Chicago,  60501. 

GET  RICH  with  Secret  Law  that  smashes  debts  and  brings 
you  £500  to  S5  million  cash  Free  report!  Credit  4K10,  333 
North  Michigan.  Chicago  SOSOi 


PROFITABLE  ONE-MAN 
ELECTRONIC  FACTORY 

Investment  unnecessary ,  knowledge  not  required, 
sates  handled  by  profess  Ion  nln.  Postcard  tarings 
facta  about  this  unusual  opportunity  Write  today! 
Borta  DJ,  &ox  240,  Walrrut  Creek,  CA  9*4597 


NEW  LUXURY  Car  Without  Cost  Free  Details!  Codex-72, 
Box  6073,  Toledo,  Ohio  43614 

GET  RICH!'’  Score!  law  erases  debts  Free  report  exposes 
millionaire1  SS  secret  Blueprint  a.  No  EE10.453W  256,  NYC 
10471. 


SS50  WEEKLY  for  beginners  I1  Free  report.  Mailorder  Consul¬ 
tants  MEE1G.  453  W256,  NYC  10471 

MECHANICALLY  INCLINED  individuals  desiring  ownership 
pi  Small  Etecl topics  Manufacturing  Business  —  wfthout  in¬ 
vestment  Wrtte:  BUSINESSES.  92-K?  Brighton  llfh,  Brook¬ 
lyn,  New  York  1 1235. 

MILLIONS  in  Mail  I M  Frea  Secrets  Trans  world- 17,  Box  6226. 
Toledo,  OH  43614. 


TUBES 


RADIO  &  T  V  Tubes— 36  cents  each.  Send  for  Iree  Catalog 
Cornell,  4213  University.  San  Diego,  Caul  921Q5 

TUBES' J' Oldies",  Latest  Supplies,  components,  schematics 
Catalog  Free  (stamp  appreciated)  Stemmetz,  7519-PE  Ma¬ 
plewood,  Hammond,  ind.  46324 

TUBES-RECEIVING,  Industrial  and  Semiconductors  Factory 
Boxed  Free  price  sheet  m Eluding  TV,  Ftadio  and  audio  parts 
list.  Low,  low  prices.  Tmnselectronit,  Inc.,  1365  39lh  SI  , 
Brooklyn,  Ngw  York  11210.  Telephone  (212)  633-2890  Toll 
tree  800-221-5802 

TUBES  29  cents  up,  also  have  indusl rials,  obsototes.  25  cents 
lor  catalog  and  $1  credH  certificate  Connolly.  Box  1333P,  Sun 
Valley.  CA  91352 

TUBES  —  Send  10  cenls  for  largo  conciustve  1i$l.  Low  Prices 
T-J  Specialties,  Box  43,  Bradley  Beach,  New  Jersey  Q7720 
(2011  774-8429 


TAPE  AND  RECORDERS 


RECORDS  —  TAR  ESI  Discounts  to  73%;  all  labels,  no 
purchase  obligations,  newsletter:  discount  dividend  oartili- 
cates.  1 00%  guarantees.  Free  details,  Disoounl  Music  Club. 
650  Main  Si, .  Dept.  5-1078,  New  Rochelle,  N  Y  10&D1 


SCORE  high  on  F.G.C.  Exams  Dvor  300  questions  and 
answers  Covers  3rd,  2nd.  1st  and  evon  Rad^r  Third  and 
Second  Test,  314.50;  First  Class  Test,  $15  CO  AH  lasts, 
$26.50.  R,E.L.  Inc,  Box  806,  Sarasota.  Ftp  33577 

UNIVERSITY  DEGREES  6Y  MAIL!  Bachelors,  Mas- 
ters,  Ph.D's  Free  revealidg  defails  Counseling.  Bok 
3]  7-PE 1 0.  Justin,  California  92680 

LEARN  WHILE  ASLEEP!  HYPNOTIZE!  Astonishing  details, 
strange  catalog  tree11  Autosuggestion,  Sox  24-ZD,  Olympia, 
Washington  98507 

GRANTHAM'S  FCC  LICENSE  STUDY  GUIDE  -  377  pages.. 
1465  questions  with  answers/disoussions  —  covering  third, 
second  first  radretetephene  examinations.  513  50  postpaid 
GSE,  P.O  Box  25902,  Los  Angelos,,  Calilomra  90025 

INTENSIVE  5  week  course  for  Broadcast  Engineers.  FCC 
First  Class  license.  Student  rooms  at  the  school.  Radio  En¬ 
gineering  Inc,,  Si  N  Pineapple  Aye  .  Sarasota,  FL  33577  and 
2402  Tidewater  Trail,  Fredericksburg,  VA  22401 

1978  '  TESTS  -  ANSWERS"  for  FCC  Fust  Class 
License.  Pitis  -  "Self  Study  Ability  Test"  Proven! 
$9.95  Moneyback  Guarantee.  Command  Produc¬ 
tions.  Box  2634S-P,  San  Francisco,  CA  94126. 


1000%  RETURN  EASY  in  the  television  rental  busrnmss  Free 
dstails.  Carank-AJ,  Box  7696,  Naples,  FL  33941. 

3500.00  WEEKLY  POSSIBLE  mailing  circulars!  Fre*  informa¬ 
tion  Wayne,  Box  544.  Ottawa,  Kansas  66067 

ESTABLISH  YOUR  OWN  Profitable  Ma*l  Order  Euslngssr  Ev- 
ary  thing  tsupplied  Michaer-W.  46  Tanagar  Rd. ,  Monroe,  N.Y. 
10950 

HOMEWORKERS  —  JlDOO  Weekly  mailing  circulars'! 
Stamped  envelope  KV  Advert  is  mg,  Pox  13283,  Ft.  Carson, 
CO  B0913. 

53000-00  MONTHLY  Start  immscfj alary,  Slufl  envotopes  al 
home  in  formal  ion,  sand  self-addressstt  slumped  envelope 
Village.  Box  508-HGl,  West  Covina,  CA  91793 

EARN  Si  000  monthly  slufHilg  envelopes!  No  gimmicks, 
guaranteed >’  Free  cetaits  LO.E..  Box  2ID-08t80,  PonlamJ, 
OR  97205 

SI  200  00  MONTHLY  Correcting  Pupils'  Lessons!!!  S;art  im¬ 
mediately,  Free  Report  Send  seif-acdrassed  stamped  en¬ 
velope  Home.  Box  9201-SJKG,  San  Diego.  CA  92103 

S480  00  WEEKLY!  Home  mailing  program  Start  Immediately 
Free  Details:  ALLTIME,  Bov  25131-MCX,  Tamarac,  L 
33-320 


SELL  MONEY-MAKING  BOOKS  BY  MAIL.  Excellent  profit 
potential  BECOME  YOUR  OWN  BDSSf  Nova  Sates,  Box  595 
(PE-1),  Station  Q,  Toronto,  Canada  M4T-2N4  U  S.  Inquiries 
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POPULAR  ELECTRONICS 


$3,000  MONTHLY,  fabulous  mailing  profits,  daily  earnings. 
Free  report  Send  long,  stamped,  addressed  envelope.  Mod¬ 
em,  Box  22-E,  Upland,  CA  91786. 


REPAIRS  AND  SERVICES 


LETTERHEADS,  forms,  memos,  circulars  printed.  50%  off!! 
FREE  samples.  Elkins,  37  Myrtle  Ave.,  Boston,  MA  02152. 


EMPLOYMENT  OPPORTUNITIES 


ELECTRONICS/AVIONICS  EMPLOYMENT  OPPOR¬ 
TUNITIES.  Report  on  jobs  now  open.  Details  FREE.  Aviation 
Employment  Information  Service,  Box  240E,  Northport,  New 
York  11768. 


ELECTRONIC  TECHNICIANS.  Min.  Experience.  No  Degree. 
Start  as  high  as  $21,000  yr.  or  more!  Jobs  throughout  U.S. 
Free  details.  Write:  TJM,  Box  13832,  Sacramento,  CA  95813. 

HOBBYISTS,  TECHNICIANS,  High  School,  College.  Full, 
part-time.  Work  home  or  shop.  Familiar  with  assembling  elec¬ 
tronics  kits.  U.S.E.S.,  78-40  1  64th  St.,  Flushing.  N.Y.  11366. 
212-380-1004. 


DO-IT-YOURSELF 


MODULAR  TELEPHONES  now  available.  Sets  and  compo¬ 
nents,  compatible  with  Western  Electric  concept.  Catalog  50 
cents.  Box  1147W,  San  Diego,  California  92112. 

AUDIO/ANALOG  /SYNTHES  IS.  Plans,  parts,  kits,  etc.  for  the 
most  exciting  sound  projects  ever.  Get  on  our  mailing  list, 
send  250  to:  CFR  Associates  Inc.,  Newton,  N.H.  03858. 

REPAIR  COLOR  TV’S.  Anyone  can.  Easy,  write:  Publica¬ 
tions,  Box  51 7H,  Brea,  CA  92621. 


REAL  ESTATE 


BIG  . . .  FREE  . . .  CATALOG!  Over  2,500  top  values  coast  to 
coast!!  UNITED  FARM  AGENCY,  612-EP,  West  47th,  Kansas 
City,  MO  64112. 


RUBBER  STAMPS 


RUBBER  STAMPS,  BUSINESS  CARDS.  Many  new  prod¬ 
ucts.  Catalog.  Jackson’s,  Dept.  K,  Brownsville  Rd.,  Mt.  Ver¬ 
non,  III.  62864. 

OVER  $16.50  an  hour.  Spare  time  at  home!  Rubber  Stamp 
industry  needs  small  manufacturers.  We  furnish  all  equipment 
and  know-how!  Particulars  free!  Write:  Roberts,  Room  RC- 
376-HL,  1512  Jarvis,  Chicago,  IL  60626. 


BOOKS  AND  MAGAZINES 


FREE  book  prophet  Elijah  coming  before  Christ.  Wonderful 
bible  evidence.  MEGIDDO  Mission,  Dept.  64,  481  Thurston 
Rd.,  Rochester,  N.Y,  14619. 

HOW  DOES  THE  OPERATOR  KNOW  your  telephone 
number  without  you  telling  her?  Ten  digit,  state  of  the  art,  call 
tracing  systems  and  Telco  operation  detailed  in  depth.  Gov¬ 
ernment  and  C.C.l.T.T.  publications  tell  it  all.  For  comprehen¬ 
sive  listing  send  s.a.s.e.  and  $2.00:  Tell  It,  Box  523, 
Westbrook,  CT  06498. 


GRAVITY 


Learn,  understand  and  use  Gravity.  Excellent  oppor¬ 
tunities  for  ideas  and  inventions  in  a  brand  new,  wide- 
open  field.  Thirty-two  page  booklet  introduces  the  basics. 
Compiled  from  27  years  of  research.  $4.25.  Foreign  post¬ 
age  additional. 

GRAVITY 

Box  27,  Mountain  Pass.  CA  92366 


MISCELLANEOUS 


FREE  Hypnotism.  Self-Hypnosis.  Sleep  Learning  Catalog! 
Drawer  H400,  Ruidoso,  New  Mexico  88345. 

AMAZING  self-hypnosis  record  releases  fantastic  mental 
power.  Instant  results!  Free  trial.  Write:  Forum  (AA10),  333 
North  Michigan,  Chicago  60601. 

DON’T  GET  HYPNOTIZED  before  reading  this  book.  Vital 
discoveries  on  the  mind  and  how  hypnotism  actually  works. 
$3:  ABILITY,  Box  42716-PE1,  L.A.,  CA  90042. 

MPG  INCREASED!  Bypass  Pollution  Devices  easily.  RE¬ 
VERSIBLY!!  Free  details  —  Posco  GEE  10,  453  W.  256,  NYC 
10471. 


PLANNING  TO 


—AFFIX  OLD  LABEL— _ _ _ 


Let  us  know  8  weeks  in  advance  so  that  you 
won't  miss  a  single  issue  of  POPULAR 
ELECTRONICS. 

Attach  old  label  where  indicated  and  print 
new  address  in  space  provided.  Also  include 
your  mailing  label  whenever  you  write  con¬ 
cerning  your  subscription.  It  helps  us  serve 
you  promptly. 

Write  to:  P.O.  Box  2774,  Boulder,  CO  80322 
giving  the  following  information: 

□  Change  address  only  □  Extend  my  subscription 

ENTER  NEW  SUBSCRIPTION 

□  1  year $13. 00  □  Payment  enclosed 

Allow  30-60  days  for  (1  6Xtra  BONUS  issue) 

delivtnr-  □  Bill  me  later 


NEW  ADDRESS  HERE  0226 


Name — 
Address. 
City _ 


please  print 


-Apt.. 


-Zip- 


State  — 

Additional  postage  on  foreign  orders:  add  $3  a  year  for  Canada,  55 
a  year  for  all  other  countries  outside  the  U.S.  and  its  possessions. 
Cash  only  on  foreign  orders,  payable  in  U.S.  currency. 
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4.77 

5Y3 

1.58 

1.59 

5Y4 

2.31 

■:  tfrm 

1.80 

5Z3 

4.26 

1.55 

6A8 

5.19 

6E5 

5.99 

6AB4 

1.70 

6EA8 

1.91 

mmm 

6EB8 

2.81 

■mil 

3.89 

6EH5 

1.52 

6AF4 

2.40 

6EH7 

1.85 

6AF9 

3.11 

6EJ7 

1.76 

6AG5 

1.B5 

6EM5 

2.02 

6AG7 

5.04 

6EM7 

2.72 

6AG9 

3.21 

6  ESS 

2.7D 

6AH6 

2.99 

6EU7 

1.83 

6AJ8 

2.67 

6EW6 

1.73 

6AK5 

2.28 

6EW7 

2.75 

6AK8 

1.92 

6F5 

^■.  Tl  !■ 

6AL3 

1.75 

6F6 

5.00 

6AL5 

1.56 

6FG6 

1.65 

6AL11 

3.01 

6FG7 

2.60 

6AM8 

2.49 

6FM7 

2.22 

6AN8 

2.19 

mmm 

111 

6AQ5 

1.64 

6GE5 

2.61 

6AQ8 

1.73 

6GF7 

2.55 

6AR5 

1.26 

6GH8 

1.52 

EDUE 

TUBE 

BONANZA 

BUY  BRAND  NEW  MANUFACTURER  S 
BOXED  TUBES  (Raytheon,  Dumont,  IEC 
Mullard,  GE,  Elmanco,  ate.) 

AT  70%  OFF  LIST! 

1  YEAR  MFRS.  GUARANTEE 
Terms:  Minimum  order  $10.00.  Include  postage. 
Either  full  payment  with  order  or  30%  deposit, 
balance  C.O.D.  F.O.B.  Levittown,  N.Y. 


6GJ7 

1.73 

6LM8 

234 

10JT8 

3.02 

6GK6 

1.70 

6LN8 

1.37 

10JY8 

1.80 

6GM6 

2.02 

6LR6 

3.69 

10KR8 

2.33 

6GS7 

2.10 

6LR8 

2.84 

11AF9 

IV] 

6GU7 

2.02 

6LT8 

1.97 

11BMB 

2.43 

6GW8 

1.93 

6LU8 

2.33 

msmm 

3.29 

6GX6 

1.67 

6LX8 

1.32 

UBTll 

3.62 

6H6 

3.59 

6LY8 

2.02 

2.24 

6HA5 

1.65 

6M11 

3.30 

11FY7 

2.06 

6HB7 

1.86 

2.82 

11HM7 

2.46 

6HE5 

2.31 

6ME8 

2.79 

UKV8 

2.66 

6HF5 

3.96 

6MU8 

2.81 

mm  m 

2.49 

6HF8 

2.51 

UMS8 

2.04 

6HQ5 

2.43 

6SA7 

m  ■  m 

12AB5 

1.76 

6HS5 

3.54 

6SG7 

3.75 

12AL5 

1.92 

6HS8 

2.30 

6SJ7 

3.50 

1.63 

6HV5 

4.26 

6SK7 

4.25 

12AT6 

1.43 

6HZ6 

1.53 

6SL7 

2.6D 

12AT7 

1.65 

6J5 

3.87 

6SN7 

1.86 

12AU6 

1.64 

6J6 

2.49 

6SQ7 

4.75 

12AU7 

1.47 

IM 

2.93 

6T10 

2.70 

12AV6 

1.41 

6J11 

3.03 

6U5 

9.00 

12AV7 

2.21 

6JA5 

2.37 

6U8 

1.88 

12AX7 

1.52 

6JB6 

2.90 

■  m 

1.97 

12AZ7 

1.97 

6JC6 

2.15 

6V6GT 

2.21 

12BA6 

1.40 

6JD6 

2.21 

6X4 

1.73 

12BE6 

1.26 

6JE6 

4.02 

6X5 

1.77 

12BF11 

2.85 

6JF6 

3.32 

6X8 

1.97 

12BH7 

1.92 

6JG6 

3.38 

6X9 

2.46 

12BY7 

1.71 

6JH6 

1.71 

6Z10 

2.93 

12BZ6 

2.40 

6JH8 

2.75 

7B7 

5.40 

2.61 

6JM6 

2.61 

7KY6 

2.33 

1.77 

6JN6 

2.43 

7V7 

4.20 

12DW7 

1.75 

6JS6 

3.12 

8AL9 

5.67 

12FX5 

1.61 

6/T8 

2.73 

8AR11 

3.3B 

12GE5 

2.42 

6JU6 

3.23 

8AW8 

2.48 

12GN7 

2.70 

6JU8 

2.13 

8BA11 

2.70 

12HL7 

2.34 

6IW8 

1.64 

8BM11 

3.50 

12JB6 

3.12 

6K6GT 

1.89 

BBQ11 

2.85 

HMI 

2.27 

6K7 

4.61 

8BU11 

2.82 

12SK7 

4.75 

6KA8 

2.34 

8CB11 

3.41 

12SQ7 

4.75 

6K06 

4.07 

8CG7 

1.46 

119 

2.81 

6KE8 

2.93 

8JU8 

1.58 

13FM7 

1.97 

6KT8 

2.61 

8JV8 

232 

■MUM 

3.08 

6KV6 

3.21 

8LT8 

1.95 

14BL11 

3.54 

6KZ8 

1.97 

9GH8 

1.91 

14BR11 

2.90 

6L6GC 

2.93 

9JW8 

1.52 

2.70 

6L7 

4.77 

9KX6 

2.33 

15CW5 

1.71 

6LB6 

3.87 

10CW5 

1.71 

1.92 

6LE8 

2.79 

10DX8 

1.46 

15KY8 

3.50 

6LF6 

3.84 

10GF7 

2.51 

15MF8 

2.72 

6LF8 

2.82 

10GK6 

2.18 

16A8 

2.49 

6U6 

3.48 

10GN8 

2.31 

167LU8 

3.59 

6U8 

2.15 

10GV8 

1.88 

17AY3 

1.82 

WRITE  FOR  FREE 
VALUE  PACKED  CATALOG 


17BE3 

1.82 

27 

5.40 

17BFU 

2.88 

27GB5 

1.67 

17BR3 

1.64 

30AE3 

1.86 

17BW3 

1.64 

31JS6 

3.48 

17CT3 

1.67 

31LZ6 

4.07 

17DW4 

1.82 

33GY7 

3.11 

17EW8 

17JB6 

1.28 

2.73 

34CE3 

35C5 

1.92 

1.47 

17JM6 

2.91 

35L6 

2.27 

17JN6 

2.63 

35LR6 

3.69 

17JZ8 

2.04 

35W4 

1.22 

17KV6 

3.50 

35Z5 

1.64 

19CG3 

1.89 

36KD6 

mrm 

20AQ3 

1.71 

38HE7 

3.53 

20LF6 

3.96 

38HK7 

3.53 

21GY5 

2.45 

42KN6 

3.38 

21HB5 

2.36 

50B5 

1.41 

21JS6 

4.32 

50C5 

1.47 

21JZ6 

2.54 

50L6 

2.22 

21LR8 

2.39 

80 

2.10 

21LU8 

2.39 

6267 

1.58 

22JF6 

3.20 

6973 

2.33 

22JR6 

3.41 

7025 

1.52 

23Z9 

2.58 

7189 

1.97 

24JE6 

3.64 

7199 

2.63 

25C5 

1.65 

7247 

1.85 

25CG3 

1.67 

MEM 

25EH5 

1.71 

7543 

1.64 

26HU5 

4.40 

7581 

3.42 

7591 

2.51 

COPPER  CLAD  BOARDS. 
Copper  on  both  sides.  Glass 
Epoxy  1/16*  thick  9-3'4"  x  18". 
Excellent  quality  for  either  pro¬ 
duction  or  experimental  work. 
Price  $1.49  ea.;  3  for  $3.99; 

12  for  $11.99 

Type  B)  Double  sided  copper 
clad.  Size  12"  x  18". 

$1.99  ea.;  3  for  $4.99; 
12  for  $18.00 


DEI  02  ANOTHER  EDLIE 
SUPER  TAPE  SPECIAL  JUST 
ARRIVED.  A  TRAILER  LOAD 
OF  OVER  50,000  REELS  OF 
1800  FT.  QUALITY  TAPE. 
Made  by  Scotch,  Ampex  or 
Soundcraft.  These  tapes  come 
on  7”  reels  regular.  They  were 
bought  surplus  and  are  of  excel¬ 
lent  grade. 

790  ea.;  3  reels  lor  2.25 
6  reels  lor  $3.99; 

100  for  $59.95 


#20  WIRE  STRANDED.  Red, 

White,  Grey,  Off-White  (Clear), 

Orange,  Black  with  White. 

Please  Specify  Color  Desired. 

100  ft.  rolls. 
Price  only  $1  per  roll 
10  rolls  assorted 
Price  only  $8.95 


EDLIE  ELECTRONICS,  INC.  2700-BP  HEMPSTEAD  TPKE,  LEVITTOWN,  N.Y.  11756 


OCTOBER  1978 


CIRCLE  NO  17  ON  FREE  INFORMATION  CARD 


NEW-TONE  ELECTRONICS  INTERNATIONAL 

A  Division  of  New-Tone  Electronics 

Specializing  in  Japanese  Semiconductors  with  THE  LARGEST  INVENTORY 

AND  LOWEST  PRICES  ANYWHERE 
ORDER  TOLL  FREE  800-631-1250  HOURS:  Daily  9  AM  7  PM  E.S  T. 

SATURDAYS  9  AM  to  5  PM  E.S.T. 
CHECK  PRICES  IN  THIS  PARTIAL  LIST  •  DEALERS:  SEND  FOR  COMPLETE  VOLUME 
DISCOUNT  PRICE  LIST  * 


1  INTEGRATED  CIRCUITS 

"  1 

— 

AN228 

4.65 

LD3110A 

3.75 

SI1010 

6.90 

UPC572C 

4.10 

2SB509 

2.79 

2SC1885 

.79 

AN272' 

3.90 

LD3150 

1.95 

SI1020 

13.95 

UPC574 

1.20 

2SB528 

.99 

2SC1906 

.48 

AN313 

4.85 

M5109P 

3.30 

S1 1030 

19.00 

UPC583C 

3.30 

2SB549 

.79 

2SC1923 

.39 

AN321 

2.25 

M5112Y 

6.70 

St  1050 

27.80 

UPC 1028 

1.80 

2SB567 

2.30 

2SC1940 

.64 

AN326 

3.30 

M5118L 

2.50 

SM  5104 

8.90 

UPC1031H 

2.98 

2SB618 

2.65 

2SC1945 

6.75 

AN362 

2.70 

M5130P 

3.12 

SM5107C 

11.95 

UPC1032H 

1.35 

2SC352A 

2.55 

2SC1951 

1.59 

AN  366 

2.49 

M5135P 

3.40 

STK013 

11.25 

2SC356 

.95 

2SC1959 

.39 

AN606 

4.50 

M5142P 

5.70 

STK014 

11.85 

2SC583C 

.81 

2SC1963 

3.30 

AN612 

2.70 

M5340P 

1.55 

STK041 

17.40 

2SC895 

4.90 

2SC1981 

2.60 

BA401 

1.50 

M5930P 

.85 

STK075 

8.22 

2SC983 

.89 

2SC1982 

3.30 

BA402 

1.50 

M5935P 

1.20 

STK413 

6.75 

f^TRANSISTOR^^^ 

2SC1056 

5.50 

2SC2009 

.85 

BA505 

6.30 

M5946P 

.85 

TA7092P 

6.50 

2SA772 

.89 

2SC1424 

2.98 

2SC2021 

.65 

BA612 

2.40 

M5953P 

2.55 

TA7117P 

3.60 

2SA786 

.39 

2SC1429 

1.49 

2SC2072 

3.95 

BA1310 

2.34 

M5962P 

.85 

TA7206P 

3.06 

2SA811 

.54 

2SC1452 

1.40 

2SC2120 

.45 

HA1125 

2.10 

M51202 

1.55 

TA7214P 

5.15 

2SA818 

1.05 

2SC1474 

.96 

2SC2212 

1.65 

HA1329 

2.45 

M53216P 

1.80 

TA7217AP 

3.30 

2SA835 

1.35 

2SC1548 

.79 

2SC2213 

1.45 

HA1366W 

3.30 

M53273P 

1.60 

TA7222P 

3.50 

2SA840 

1.68 

2SC1583 

.68 

2SC2214 

2.95 

HA1366WR 

3.30 

M58473P 

7.90 

TA7521M 

3.55 

2SA841 

.39 

2SC1622 

.49 

2SD388 

3.65 

HA1388 

3.35 

MB3710 

2.95 

TA7607P 

9.90 

2SA842 

.43 

2SC1630 

3.60 

2SD477 

1.65 

HA1406 

1.20 

MB8719 

7.70 

TA7609P 

4.80 

2SA861 

1.29 

2SC1681 

.39 

2SD528 

3.30 

LA1222 

1.59 

MN3006 

5.90 

TBA810AS 

3.30 

2SA879 

.93 

2SC1682 

.39 

2SK58 

4.45 

LA 1365 

2.20 

MN3007 

19.95 

TBA810DS 

3.30 

2SA880 

.75 

2SC1761 

1.58 

2SK97 

4.85 

LA1368 

3.42 

NPC5107 

14.95 

TBA810S 

3.30 

2SA911 

6.33 

2SC1762 

4.85 

2SK107 

1.15 

LA3101 

3.75 

PLL03A 

14.95 

TBA810SH 

3.30 

2SA915 

.77 

2SC1775 

.54 

2SK120 

1.20 

LA4220 

2.55 

SG264A 

7.80 

TBA820 

2.10 

2SA922 

3.98 

2SC1778 

.45 

2SK121 

1.20 

LA4430 

2.70 

SG609 

4.50 

TDA1190Z 

6.50 

2SA923 

4.50 

2SC1787 

.62 

2SK125 

1.75 

LD3000 

2.25 

SG629-3 

3.40 

TDA2002 

4.60 

2SA940 

.96 

2SC1811 

1  29 

2SK130A 

3.90 

AN211 

2.40 

TA7054P 

2.29 

2SA493 

.49 

2SB507 

1.05 

2SC867 

3.95 

2SC1586 

7.40 

AN214 

2.75 

TA7055P 

2.50 

2SA495 

.39 

2SB511 

.90 

2SC871 

.35 

2SC1626 

.90 

AN217 

1.70 

TA7060P 

1.05 

2SA497 

1.39 

2SB531 

2.70 

2SC930 

.35 

2SC1628 

.90 

AN239 

6.50 

TA7061AP 

1.05 

2SA509 

.45 

2SB541 

3.70 

2SC943 

.65 

2SC1664 

3.70 

AN240 

2.10 

TA7062P 

1.50 

2SA562 

.39 

2SB554 

7.50 

2SC945 

.35 

2SC1669 

1.00 

AN241 

2.10 

TA7063P 

1.10 

2SA564A 

.39 

2SB556 

4.60 

2SC959 

1.25 

2SC1675 

.40 

AN245 

5.50 

TA7064P 

1.20 

2SA606 

1.39 

2SB557 

3.20 

2SC982 

.68 

2SC1678 

1.90 

AN247 

4.10 

TA7066P 

1.04 

2SA607 

1.48 

2SB600 

5.90 

2SC1000BL 

.45 

2SC1679 

2.80 

AN264 

2.25 

TA7074P 

2.90 

2SA624 

.99 

2SC372 

.35 

2SC1014 

.83 

2SC1684 

.40 

AN274 

2.60 

TA7075P 

3.50 

2SA628 

.49 

2SC373 

.35 

2SC1018 

.85 

2SC1687 

.52 

AN277 

2.90 

TA7076P 

3.50 

2SA634 

.65 

2SC30O 

.35 

2SC1030 

2.35 

2SC1728 

1.00 

AN277B 

2.90 

TA7089P 

2.75 

2SA636 

1.25 

2SC381 

.35 

2SC1034 

5.45 

2SC1760 

1.05 

AN289 

6.50 

TA7106P 

3.00 

2SA640 

.45 

2SC382 

.55 

2SC1047 

.49 

2SC1816 

3.15 

AN315 

2.80 

TA7108P 

1.95 

2SA643 

.55 

2SC387A 

.45 

2SC1051 

2.80 

2SC1846 

.65 

AN328 

2.70 

TA7120P 

1.05 

2SA659 

.49 

2SC388A 

.59 

2SC1060 

1.10 

2SC1885 

.55 

AN343 

3.60 

TA7122AP 

1.35 

2SA661 

.62 

2SC394 

.39 

2SC1061 

1.00 

2SC1908 

.45 

AN380 

7.25 

TA7124P 

1.40 

2SA671 

1.25 

2SC403 

.45 

2SC1076 

25.80 

2SC1909 

2.75 

BA511A 

2.65 

TA7130P 

2.20 

2SA673 

.55 

2SC454 

.45 

2SC1079 

3.95 

2SC1957 

.95 

BA521 

2.75 

TA7146P 

3.70 

2SA678 

.55 

2SC458 

.45 

2SC1096 

.75 

2SC1969 

4.18 

CX101G 

6.20 

TA7150P 

3.50 

2SA679 

4.75 

2SC460 

.45 

2SC1098 

.85 

2SC1973 

.55 

CXI 04 A 

6.20 

TA7159P 

2.30 

2SA682 

1.35 

2SC461 

.45 

2SC1114 

3.60 

2SC1974 

1.75 

CX157 

6.00 

TA7200P 

3.05 

2SA683 

.45 

2SC481 

1.45 

2SC1116 

3.95 

2SC1975 

2.45 

HA1137 

3.18 

TA7201P 

3.15 

2SA684 

.45 

2SC482 

1.35 

2SC1116A 

3.95 

2SC2028 

.74 

HA1138 

3.00 

TA7203 

3.60 

2SA695 

.45 

2SC484 

1.25 

2SC1124 

1.00 

2SC2029 

3.35 

HA1151 

3.20 

TA7204 

3.20 

2SA699A 

.80 

2SC485 

1.20 

2SC1127 

1.24 

2SC2074 

1.70 

HA1156 

2.40 

TA7205 

2.60 

2SA705 

.65 

2SC495 

.79 

2SC1128 

1.16 

2SC2076 

.37 

HA1158 

3.90 

TA7310P 

2.95 

2SA706 

1.25 

2SC515A 

1.20 

2SC1162 

.85 

2SC2091 

2.40 

HA1159 

4.40 

TA78005P 

3.50 

2SA715 

1.20 

2SC517 

3.25 

2SC1166 

.40 

2SC2092 

3.10 

HA1201 

1.30 

TA78012M 

3.50 

2SA719 

.45 

2SC535 

.45 

2SC1167 

4.04 

2SC2098 

3.40 

HA  1202 

1.20 

TC5080P 

4.90 

2SA720 

.45 

2SC562 

.65 

2SC1170B 

4.80 

2SD72 

.78 

HA1211 

1.25 

TC5081P 

3.05 

2SA721 

.45 

2SC563 

.90 

2SC1172B 

4.80 

2SD77 

.57 

HA1306W 

3.50 

UH1C002 

5.60 

2SA726 

.45 

2SC605 

.65 

2SC1173 

.70 

2SD91 

1.50 

HA1322 

3.65 

UH1C003 

5.60 

2SA733 

.35 

2SC620 

.45 

2SC1175 

.45 

2SD92 

1.75 

HA1339A 

3.75 

UH1C004 

5.60 

2SA740 

1.85 

2SC627 

1.35 

2SC1177 

12.80 

2SD118 

2.90 

HA1342A 

3.70 

UH1C005 

5.60 

2SA743A 

1.08 

2SC632A 

.39 

2SC1209 

.56 

2SD180 

2.35 

LA 1201 

1.95 

UPC16C 

1.85 

2SA747 

4.90 

2SC634A 

.45 

2SC1212A 

1.15 

2SD187 

.45 

LAI 364 

3.50 

UPC27C 

2.75 

2SA755 

1.32 

2SC642A 

3.90 

2SC1215 

.65 

2SD218 

3.45 

LA3155 

1.85 

UPC30C 

3.40 

2SA765 

4.60 

2SC681A 

2.80 

2SC1226A 

.70 

2SD234 

.80 

LA3300 

2.40 

UPC41C 

2.70 

2SA777 

.59 

2SC696 

1.65 

2SC1237 

2.15 

2SD235 

.80 

LA3301 

2.40 

UPC554C 

1.80 

2SA794A 

.89 

2SC710 

.37 

2SC1239 

3.15 

2SD261 

.49 

LA3350 

2.70 

UPC555H 

1.80 

2SA815 

.85 

2SC711 

.37 

2SC1243 

.76 

2SD287 

3.40 

LA4030P 

3.08 

UPC563 

3.65 

2SA816 

.55 

2SC712 

.37 

2SC1279 

.55 

2SD291 

2.60 

LA4031P 

2.65 

UPC566H 

1.15 

2SA818 

.55 

2SC717 

.43 

2SC1306 

2.45 

2SD313 

.90 

LA4032P 

2.75 

UPC571 

3.80 

2SA839 

1.75 

2SC730 

3.95 

2SC1307 

3.85 

2SD315 

1.05 

LA4051P 

2.70 

UPC573 

3.05 

2SA885 

.59 

2SC732 

.35 

2SG1308 

5.45 

2SD325 

.85 

LA4400 

3.10 

UPC575C2 

2.35 

2SA913 

1.10 

2SC733 

.35 

2SC1312 

.45 

2SD330 

.89 

LD3120 

2.30 

UPC576 

3.10 

2SB22 

.45 

2SC734 

.35 

2SC1316 

8.25 

2SD341 

2.40 

M5115AP 

4.90 

UPC577 

1.65 

2SB54 

.35 

2SC735 

.35 

2SC1317 

.35 

2SD350 

5.75 

M5152L 

2.30 

UPC592H2 

1.05 

2SB77 

.35 

2SC738 

.38 

2SC1318 

.40 

2SD360 

.85 

M51513L 

3.90 

UPC595C 

2.65 

2SB173 

.38 

2SC741 

3.64 

2SC1325A 

7.40 

2SD361 

.89 

MN3001 

19.50 

UPC596C 

2.50 

2SB175 

.39 

2SC756A 

2.40 

2SC1347 

.59 

2SD380 

6.00 

MN3002 

11.70 

UPC1001H 

3.40 

2SB178 

.48 

2SC773 

.55 

2SC1358 

4.70 

2SD424 

3.90 

MN3003 

11.70 

UPC1008C 

5.75 

2SB303 

.45 

2SC776 

2.40 

2SC1359 

.39 

2SD425 

3.52 

PLL01A 

8.60 

UPC1020H 

3.05 

2SB324 

.55 

2SC777 

3.35 

2SC1362 

.45 

2SD426 

3.40 

PLL02A 

8.40 

UPC1025H 

2.85 

2SB337 

1.35 

2SC778 

3.35 

2SC1364 

.65 

2SD427 

2.40 

PLL02A-G 

8.40 

UPC1026H 

2.29 

2SB367 

1.35 

2SC781 

2.50 

2SC1377 

4.10 

2SD471 

.59 

STK011 

5.80 

UPC1028 

1.75 

2SB405 

.45 

2SC783 

2.85 

2SC1383 

.45 

2SD525 

.69 

STK015 

6.15 

UPC1152H 

3.25 

2SB407 

1.20 

2SC784 

.45 

2SC1384 

.55 

2SD526 

.98 

STK016 

8.20 

UPD858C 

7.20 

2SB415 

.49 

2SC785 

.45 

2SC1407 

.75 

2SD571 

.58 

STK032 

13.80 

UPD861C 

12.29 

2SB435 

1.25 

2SC789 

.85 

2SC1445 

2.95 

2SK19 

.68 

STM  15 

8.10 

2SA49 

.45 

2SB463 

1.40 

2SC790 

.85 

2SC1447 

.85 

2SK33 

.85 

STK435 

7.80 

2SA102 

.39 

2SB471 

1.10 

2SC793 

2.45 

2SC1448 

.95 

2SK55 

.89 

STK439 

10.10 

2SA473 

.65 

2SB473 

.85 

2SC799 

2.65 

2SC1451 

1.75 

3SK22 

1.80 

TA7027M 

3.10 

2SA483 

2.45 

2SB474 

.89 

2SC828 

.35 

2SC1475 

.90 

3SK40 

1.90 

TA7Q28M 

3.10 

2SA484 

2.25 

2SB481 

.99 

2SC829 

.35 

2SC1509 

.65 

3SM5 

2.10 

N.J.  Residents  add  5%  Sales  Tax 
We  pay  postage  for  prepaid 
orders  of  $50.00  or  more, 
under  $50.00,  add  $1 .00,  Canada  $1.50 
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POPULAR  ELECTRONICS 


Uncompromising  performance. 

Incredible  price. 

A  professional  3Vi  digit  DMM  Kit  for  less  than  $70 


Incredible?  True!  Professionals  and  hobbyists  alike  are 
believers  in  this  Sabtronics  200G,  the  only  portable /bench 
DMM  which  offers  such  uncompromising  performance 
at  the  astonishingly  low  price  of  $69.95. 

Uncompromising  performance  you’d  expect  only  from 
a  specialist  in  digital  technology  such  as  Sabtronics; 

Basic  DCV  accuracy  of  0.1%  ±  1  digit;  5  functions  giving 
28  ranges;  readings  to  ±1999  with  100%  overrange; 
overrange  indication;  input  overload  protection; 
automatic  polarity;  and  automatic  zeroing. 

The  low  price  of  $69.95?  Simple:  The  Model  2000  is  all 
solid-state,  incorporating  a  single  LSI  circuit  and  high- 
quality  components.  You  assemble  it  yourself,  using  our 
clear,  easy-to-follow,  step-by-step  assembly  manual. 

Kit  is  complete,  including  a  high- impact  case. 

Now  you  too  can  have  it!  A  professional-quality,  3  Vs  digit 
Sabtronics  Model  2000  DMM  kit  for  only  $69,95.  If  you 
don't  have  one  in  your  lab,  use  the  coupon  below  to 
order  NOW. 

BRIEF  SPECIFICATIONS: 

DC  volts  in  5  ranges:  1 00  to  1  kV  *  AC  volts  in  5  ranges: 
1 00  jiV  to  1  kV  *  DC  current  in  6  ranges:  1 00  n A  to  2  A 
■  AC  current  in  6  ranges:  100  n A  to  2  A  ■  Resistance: 

0.1  U  to  20  MU  in  6  ranges  ■  AC  frequency  response:  40 
Hz  to  50  kHz  ♦  Display:  0.36"  (9,1  mm)  7-segment  LED 
-  Input  impedance:  10  MU  -  Size;  0"  W  x  6,5"  D  x  3"  H 
(203  x  1 65  x  76  mm)  ■  Power  requirement:  4  MG,H  cells 
(not  included). 

GUARANTEE; 

Examine  the  2000  DMM  kit  for  10  days.  If  not  completely 
satisfied,  return  unassembled  for  full  refund  of  purchase 
price,  (Less  shipping  and  handling) 

Use  your  Master  Charge  or  Visa, 

To  order  by  phone  call:  (214)  783-0994 


13426  Floyd  Circle  *  Dalles,  Texas  75243  L 


To:  Sabtronics  International,  Inc,  PE-10 

13426  Floyd  Circle,  Dallas,  TX  75243 

Please  send  me  Sabtronics  Model  2000  DMM  kit(s) 


at  $69.95  each . . . . . .  — . - - - - 

Shipping  and  handling,  $5.00  per  unit*  SL, . .  - - - 

Texas  Residents  Add  Sales  Tax  $ - 

TOTAL  enclosed  $ - - 

Nam© _ . _ _  _ 

Street - - - 

City - - - - — - - 

State - - - - - - — - 

*USA  only.  Canada  $6.50.  All  other  countries,  $10.00  (surface  mail) 
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You're  looking  at  three  ways 
Technics  achieves  the  one  ideal. 
Waveform  fidelity 


To  achieve  waveform  fidelity  rs  an  achievement  in 
itself.  But  how  Technics  audio  engineers 
accomplished  it  is  an  even  greater  achievement. 

Like  the  unprecedented  use  of  two  automatically 
switchable  IF  bands  in  the  ST-9030  FM  tuner  A 
narrow  band  for  extra-sharp  selectivity.  And  a  wide 
band  for  extra-high  5/  N  and  extra-low  distortion. 
But  just  as  incredible  is  a  pitot-cancel  circuit  whtch 
Technics  invented  for  optimum  high-end  response 
Even  the  basic  tuning  function  m  the  ST-9030  is 
unique.  Like  an  8-ganged  tuning  capacitor  for 
outstanding  reception. 

The  engineering  in  the  5U-907G  DC  pre-amp  is 
similarly  unique.  Theres  a  moving  coil  pre-amp  with 
-157  dBV  noise  voltage  A  moving  magnet  pre-amp 
with  an  extremely  high  S  /  N  of  100  dB  (10  mV  input). 
Direct-coupled  circuitry  to  keep  distortion  at  a 
minimum  of  0.003%  [rated  THD).  What’s  more,  the 
SU-9070  bos  inputs  for  three  tape  decks. 

Finally  there’s  Technics  5E-9Q6Q  amp.  It's  DC  like 
our  pre-amp.  Has  a  frequency  response  of  0-100  kHz 
(  +  0,  -1  dB).  And  a  "strapped1'  circuit  for  more  than 
double  the  power  in  a  multi-amp  system  Compare 


specifications  and  prices.  And  you’ll  realize  there's 
no  comparison  for  Technics  waveform  fidelity. 

ST-9030.  THD  (stereo,  1  kHz):  Wide — 0.08% 
Narrow— 0.3%.  S/N  (stereo)  73  dB.  FREQUENCY 
RESPONSE:  20  Hz-18  kHz  +  0.1,  0,5  dB, 
SELECTIVITY:  Narrow— 90  dB  CAPTURE  RATIO 
Wide— 0.8  dB.  IF,  IMAGE  and  SPURIOUS  RESPONSE 
REJECTIONS  (98  MHz):  135  dB  STEREO  SEPARATION 
(1  kHz):  Wide — 50  dB 

SU-9Q7Q.  PHONO  MAX  INPUT  VOLTAGE  (1  kHz 
RMS):  MM  — 380  mV.  MC-9  mV.  S/N  [IHF  A): 

MM— 100  dB  (10  mV  input).  MC-72  dB  (60/iV). 
FREQUENCY  RESPONSE:  Phono  20  Hz— 20  kHz 
(RIAA  i  0.2  dB). 

SE-906Q.  POWER  OUTPUT:  70  watts  per  channel 
(stereo),  180  watts  (mono)  min.  RMS  into  8  ohms 
from  20  Hz  to  20  kHz  with  no  more  than  G.02% 
total  harmonic  distortion.  S/N;  120  dB  (tHF  A). 

Technics.  A  rare  combination  of  audio  technology, 
A  new  standard  of  audio  excellence. 

Technics 

Professional  Senes 
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